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5.5 NETWORK INFRASTRUCTURE PRODUCT REQUIREMENTS
551 DISN Terrestrial Network Overview

Defense Information Systems Network (DISN) servioetude transport, data, voice, video,
messaging, and other UC along with ancillary emisegpservices, such as directories. DISN
services also provides less apparent but critigapsrt services, such as timing and
synchronization, SA of the network, address assegriraervices, and domain name services.

Currently, DISN uses a composite of separate ndswviar provide customers with transport,
data, voice, and video services as well as the siasatisfy their classified and SBU
requirements. These networks and their relatigngheach other and to the DISN service are
shown in Figure 5.5.1-1, Current DISN Services Bietivorks Overview.
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Figure 5.5.1-1. Current DISN Services and Network®verview

Figure 5.5.1-2Current DISN Site Categories and Equipment, shbeextension of DISN
services outward from the DISN Optical Core anddimeent equipment (as of 2009) typically
deployed at each site type. Though connecteceaised circuits, the DISN Extension sites are
considered part of the Optical Transport NetworKpdue to the presence of Multi-Service
Provisioning Platforms (MSPPs) and the availabbtysONET transport services. Remote sites
extend DISN services using leased trunks prima&oilikTM switches as well as TDM and M13
(multiplexes DS1s into a DS3) devices. The Cladssough 4 sites are DISN Subscription
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Service (DSS) sites. There are approximately 488 Bites, with the exact number varying

from one fiscal year to the next based on decisiam the various agencies. The non-
subscription sites are connected among themseheemto the DSS sites via leased services that
are paid for by the user. The equipment covergdisndocument is only that equipment
provided by DISA at the DSS and other sites DIS&su® provide the DISN. Never the less,
connections from customer equipment must interdpavah equipment specified in this
document.
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Figure 5.5.1-2. Current DISN Site Categories and guipment

Changes to the DISN are being undertaken via tdogpoefreshment in discrete steps called
spirals. Figure 5.5.1-3, DISN Evolution Spiralspttts the Near-Term, Mid-Term, and Far-
Term evolutionary spirals from the current DISNHe target DISN services and infrastructure.
Reference calendar years to achieve the Near-Tdi]Term, and Far-Term spirals are
nominally 2012, 2016, and 2020. Each spiral wolsist of planning and engineering activities
to implement technologies that result in enhanadork capabilities and services. Spiral
initiation is not necessarily dependent on the detign of a previous spiral, and activities
among spirals may overlap and influence each other.

The DISN will continue a process of phasing ouvieerspecific networks with the completion
of each spiral. As shown in Figure 5.5.1-4, DISbh@ergence Evolution, converging to a
common integrated IP and optical infrastructurd subport multiple service offerings at all
necessary classification levels.
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Figure 5.5.1-4. DISN Convergence Evolution

Technology refreshment for the near-term of theRNIet and SIPRNet Aggregation Routers
(ARs) will add capabilities to support enhanced/eess, such as Multiprotocol Label Switching
(MPLS) VPN, IP QoS, and IPv6. Improvements intear-term to the transport infrastructure
will be made to enhance the DISN Ethernet servifaing. The significant infrastructure
changes in the near-term include the reductionT¥Aand TDM/multiplexer (MUX) devices.
The existing fiber routes will be evaluated for noyped capacity, and new fiber routes that
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improve diversity and survivability will be invegtited. The resulting equipment for each class
of site is shown irrigure 5.5.1-5Near-Term DISN Infrastructure.

This update to the UCR will cover both the curnefitastructure and enhancements for the
Near-Term Spiral. The requirements are definedraddunctions. When it is time to purchase
the equipment, one or more functions may be fouralsingle device.
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55.2 DISN Terrestrial Network Functions

The DISN network performs four distinct transpamdtions and a set of routing functions. The
transport functions are as follows:

1. Fiber Plant

»2. Optical Transport System (OTS) Function

«3. Transport Switching Function (TSF)

»4. Access Grooming Function (AGF)

»5. Access Aggregation Function (AAG)
In addition, the DISN provides T&S for the DISN gguent and, where needed, circuits.
The four functions are provided by the followinguggnent suites:

1. Fiber.

2. The OTS Function, which consists of the follogvfunctional components:

a. Optical Line Amplifier (OLA)
b.  Transponder

c. Muxponder

d.

Reconfigurable Optical Add Drdgultiplexer (ROADM)

3. The TSF efficiently packs high bandwidth OC-12/@8/0OC-192 trunks with Synchronous
Transport Signal-1 (STS-1) or STS-Xc channels. hiltithe current DISN, the Optical
Digital Cross-Connect (ODXC) is used to satisfgthinction at Class 1 sites and
sometimes Class 2 sites.

4. The AGF efficiently packs OC-N and DS3 trunkshwirtual Tributary 1.5 (VT1.5), DS3,
or STS-X/STS-Xc channels. It will also convert449Mbps circuits between the DS1
format and VT1.5 format and extract/pack DS3s Wifils. Lastly, it will provide timing
for DS1 circuits. Within the current DISN, the MBProvides this function at Classes 1
through three sites.

5. The AAG multiplexes lower speed circuits intgher bandwidth trunks but does not do
grooming. This function can be fulfilled by a nuenlof different devices, including the
M13 (used in DISN currently) and Serial to IP, whis a future device for DISN.

The requirements that follow for fiber, OTS, andFMgill most often be used by DISA in the
DISN core network and infrequently by DoD servieasl agencies. The Channel Access
functions will be used both by DISA within the DISbF wide area communications and by

1316



DoD UCR 2010
Section 5.5 — Network Infrastructure Product Requiements

DoD services and agencies for local or by intrdsiel communications. The T&S applies to
the DISN Classes 1 through 3 sites and at larg& Svice and agency sites. The DISN T&S
equipment will sometimes provide that capabilityptD service and agency site equipment.

5.5.3 Requirements
5531  Fiber Plant
55.3.1.1 Description

The requirements in this section apply to fiber kh2ISA has an Indefeasible Right of Use,
which is a long-term lease (greater than 20 ydarage a fiber. This requirement does not apply
where DISA leases a service and fiber is used &ygdhnrier to provide that service.

55312 Requirements

The required performance parameters for field+tgstif fiber optic links to support Dense Wave
Division Multiplex (DWDM) transmission is link atteiation (alternative and equivalent term:
insertion loss), chromatic dispersion, and polaigzamode dispersion (PMD). Interface points
to Government equipment are designated as the Sdreice Delivery Point (FDSP). The link
is defined as connecting FSDP to FSDP as depintegyure 5.5.3-1End-of-Life Calculation.

All test equipment shall be connected to the Gawemt side of the FSDP for acquired fiber.
Any new fiber to be tested after installation stwalspliced with a high-quality fusion splice.

Industry standard chromatic dispersion and PMD nnessent test sets are required to be used.
The calibration of all utilized test equipment mhstcurrent and traceable.

1. [Required] Per ITU-T Recommendations G.655 and G.652, temaation coefficient
due to all impairments shall be no greater thad AB/km at 1550 nm per span and 0.35
dB/km at 1625 nm per span at the End of Life (EORpegardless of fiber span length, the
EOL attenuation coefficient shall not be more thaiB from the initial value (sd@gure
5.5.3-1.

2. [Required] Per ITU-T Recommendations G.655 and G.652, th® e to all
impairments shall be less than or equal to O.J.rp]é?l{or any single fiber on the span
when measured at 1550 nm. Total accumulated PiID &nd terminal to end terminal on
a span cannot exceed 10 psim

3. [Required] The chromatic dispersion measured at 1550 nnhIsb@reater than or equal
to 2.0 ps/km nm
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I/0 Connectors (max insertion loss <= .5 db)

splice splice

A 4

< 60 km

25 db/km max allowable loss

EOL example span calculations: (.25 db/km x 60 km} connectoiloss + EOL margin = 17
db max loss (due to all impairments including 1 dbEOL allowance regardless of span

length)
Outside fiber plant span: [R] Reflectivity: better than 40 db
PMD:[R] <= .1ps/km *
[R] IO connectorreturn loss: better than 40 db
[R] I/O connector power input: +27 dbm minimum

All measurements made at1550nm

Figure 5.5.3-1. End of Life Calculation

4. [Required] Connectors shall only be present at equipmeatfaxte points at Government
FSDP or in vendor facilities between Governmenatmns. If total loss and/or reflectivity
requirements cannot be met, intermediate connegtaysrequire elimination via fusion
splicing.

5. [Required] Any single reflectance event in the OTDR tracalldbe less thard0 dB.
6. [Required] Fiber and connectors shall support a launch pofvaminimum of +27 dBm.

7. [Required] Theconnector reflectance shall be less than -4écdBector+eturn-toss-shall
beless-than40-dB

6. [Required] The ORL of each fiber span shall be greater 8xdB.

8. [Required] The connector insertion loss shall be less thamB.

1318



DoD UCR 2010
Section 5.5 — Network Infrastructure Product Requiements

109. [Required] Per Defense Threat Reduction Agency Balancedi&biity Assessment, |
Critical Infrastructure Protection Plan, no Goveemnfiber pair shall travel in the same
physical path or through the same physical faegditas any other Government fiber pair
(except within 50 meters of a Government site asmeed in Requirement 13).

1110.[Required] Per Defense Threat Reduction Agency Balanced Salnility Assessment, |
Critical Infrastructure Protection Plan, the cootoa shall provide physically diverse fiber
routes between two designated FSDPs located ajéagraphically separated Government
sites (e.g., base/camp/stations.)

1211. [Required] Per Defense Threat Reduction Agency Balancedi&biity Assessment, |
Critical Infrastructure Protection Plan, the phgdlig diverse fibers shall travel separate
paths, and shall not originate at or use any os#ree local facilities. The physically
diverse fiber paths shall be no less than 20 featta

1312. [Required] Per Defense Threat Reduction Agency Balancedi&bwity Assessment, |
Critical Infrastructure Protection Plan, as theefipaths approach near Government sites,
the physically diverse fiber paths will maintaimaimum separation of 20 feet except for
where the fibers are within 50 meters of the bamentary, but it is desired that they be as
far apart as possible.

1413, [Required] Direct-buried fiber is not acceptable; a condwitiuct shall protect the fiber

4514. [Required] A fiber shall be buried at a minimum depth ofidéhes or below the frost
line, whichever is deeper. A buried fiber cablalshave a locating wire or conductive
shield.

1615. [Required] For all fiber cable within a conduit, the cablayrbe without armor wrap, |
but shall be installed in conduit appropriate fog tocal conditions and necessary
protection from electrical discharge and rodents.

5.5.3.1.21 Aerial Installations

1. [Required] Aerial fiber shall only be considered where bumedduit is unavailable or
impossible to construct. Aerial fiber includesdiitalong a bridge span. If aerial fiber is
used, it shall adhere to the following requirements
a. [Required] Aerial fiber shall be encased in conduit on a ptalyy secure structure.
b. [Required] Pole line fiber is acceptable only where no otheans is available.

Fiber cable shall be enclosed in a protective atredi.e., one that minimizes the
effects of weather and environmental conditiondhhsagwind, rain, snow, ice, and
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excessive sunlight) for every aerial installatid?ole line fiber shall be attached to a
support wire or stranded messenger cable, doubhethat the minimum.

c. [Required] The cable and all associated hardware shall roeat Government
requirements for clearances over roads, drivewagsways, rail lines, structures,
waterways, or other areas. All installation praesi shall include calculation of strand
sag, down-guys, overhead guying, anchors, ancecelsgms.

55.3.1.2.2 Under Water Installation

1. [Required] Underwater and marine cabling shall conform terimational, national, state,
and local laws, regulations, and standards.

2. [Required] Underwater and marine cabling shall be armoredrstdlled in a way and a
location (e.g., not a high-threat area) to proite@gainst external aggression (e.g., anchors,
fishing equipment, hooks, grapnels, coral, rochaylss).

3. [Required] In the event of an underwater or marine cabletbetcable shall be repaired
within 3 days for ocean cable, and 1 day for inlatyxdams, lakes, or other smaller bodies
of water.

55.3.1.3 Sandards Compliance Requirements

1. [Required] ITU-T Recommendation G.652 (2000).

2. [Required] ITU-T Recommendation G.655 (2000).

55.3.2  Optical Transport System

55321 OTSDescription

The OTS multiplexes the optical signals from vasigources (i.e., router, TSF, Channel Access
Grooming (CAG)) at the optical core site or customhedicated signals onto fiber and the
transport signals to other optical core sites therfiber plant. In 2009, OTS system supports 80
point-to-point channels using DWDM, where each clehms 10 Gbps. It consists of the
following components: Terminal, ROADM, and OLAh@re is an optical supervisory channel
(OSC) that runs between these elements. The talisicomposed of two elements: the

transponder and the muxponder.

Definitions of terms in this section can be foundection A2, Glossary and Terminology
Description, of Appendix A.
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This section is organized as follows:

7.Requirements applicable to all OTS elements
«3. OLA

+9. Muxponder element within the terminal

»10. Transponder element within the terminal

»11. ROADM
»12. Requirements applicable to both transponder and RR@A
»13. 0OSC

55322 Requirements Applicableto all OTS Elements

5.5.3.221 Overall Requirements

[Required] The OTS family of equipment shall be currentlaigable, COTS equipment.

[Required] The OTS shall support a minimum of 80 ITU-T Reocoemdation G.694.1
grid wavelengths per line-side optical fiber.

[Conditional] The OTS shall support a minimum of 160 ITU-T Reoccendation G.694.1
grid wavelengths per line-side optical fiber.

[Required] The OTS shall support mixed bit rate signélss-Gbps 10 Gbps, and 40
Gbps and 100 Gbps

[Required] The OTS shall use the ITU-T specified OSCimrut ofFband management
communication.

[Required] The OTS shall support all specified wavelengthrsafl specified bit rate and |
signal format.

®)

A

HU-TFRecommendation-G-655ReWrite toreadThe OTS shall support at least standa
single mode fiber (ITU-T Recommendation G.652),4aero dispersion shifted fibers C
(ITU-T Recommendation G.655) such as TrueWave-R¥fmeWave Classic (TWC, TW+)
enhanced large effective area or (E-LEAF) or Ldttfective Area(LEAF).
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98. [Required] The OTS shall support the ability of 80, §&Herz{Ghbpswavelengths to
traverse a minimum of 5 ROADM using fibers spedfp@eviously for a minimum reach
of 2,000 Km without regeneration (optical-to-elémi-to-optical (OEO) conversion) at a
BER less than 1 x 18.

109. [Required] The OTS shall support the ability of 80, 40G wawmgths to traverse a
minimum of 5 ROADM using fibers specified previopsbr a minimum reach of 1,500
km without regeneration (OEO conversion) at a BEgsIthan 1 x 18.

1110.[Required] The OTS shall support the ability of 80, 100G elangths to traverse a
minimum of 5 ROADM using fibers specified previopsbr a minimum reach of 1,200
km without regeneration (OEO conversion) at a BEgslthan 1 x 18.

1211.[Required] The OTS shall support span length up to 150 kdhspan loss up to 50 dB.
The reach shall not be limited by OSC performance.

1312.[Required] The OTS shall allow the remote configuration @welengths added or
dropped from the system.

1413 [Required] Client interfaces available on the OTS shall nleetaccepted standards or
specifications for the interface (e.g., OC-192 dalta Technologies GR-253-CORE
standards, Synchronous Transport Module (STM)-16SMM-64 ITU-T
Recommendations G.707 standards, and Gigabit Eth@abE) and 10GbE IEEE 802.3
standards).

1514.[Required] The OTS shall support remote shelf location wiphto 6 dB optical power
budget between terminal and remote locations.

1615.[Required] The OTS shall support universal (or single pade) MUX/demultiplexer
(DEMUX) circuit-packs at all terminals and ROADM dhes.

1716.[Required] The OTS shall enable pre- and post-dispersion casgt®n optionsat all
nodes (terminals, oadms, and olas)

1817.The OTS T&S requirements are definedirtion 5.5.4.2,35eneral DISN NE
Requirements, anflection 5.5.4.2.40ptical Transport System.

55.3.2.2.2 Performance Requirements

1. [Required] Jitter tolerance shall be in compliance with etita Technologies GR-253-
CORE (issue 4, December 2005) Type Il and ITU-TdRemendation G.958.
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[Required] Jitter transfer shall comply with Telcordia Teologies GR-253-CORE (issue
4, December 2005) and ITU-T Recommendation G.958.

[Required] In a single vendor environment, a wavelengthlghaterse up to at least 20
transponders before termination of the signalsdgiired at a terminal site. This shall be
true for all data rates specified.

[Required] The OTS shall tolerate a persistent input chasigglal timing deviation of at
least +/- 20 parts per million (ppm). This implibat the OTS must (1) operate properly in
normal condition (i.e., without alarms) when anyabitributaries have long-term
frequency offsets of up to +/- 20 ppm, and (2) rraimthe system performance objectives
for concatenated OTS systems.

[Required] When a signal passes through concatenated OTiSrsgd¢he output jitter
shall not exceed the network interface limits dT Recommendation G.825.

[Required] When one or more channel (up to 90 percent) éails removed (either
instantaneously or sequentially), the remaininghalets shall not experience increasing bit
errors or loss of operating margin. In additiomen failed channels are restored or new
channels are added, the existing channels shaéixparience any transient or long-term
performance deterioration.

[Required] The maximum uncompensated PMD the system caratelat 40/100 Gbps
shall not exceed that tolerated at 10 Gbps.

5532221 Reliability and Quality Assurance

[Required] The OTS equipment shall meet the following qualitggram requirements,
unless specifically overridden or modified by amstrequirement in this document:

#-14. Telcordia Technologies GR-282-CORE
215.
#16. Telcordia Technologies GR-2911-CORE

#-17. Telcordia Technologies TR-NWT-000179 |
18, Telcordia Technologies TR-NWT-000418 |
v:19. Telcordia Technologies SR-NWT-002419 |

[Required] A list shall be available of country of origin thfe critical components as well
as final assembly location of the system.
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5.5.3.2.2.3 Common Physical Design Requirements

All equipment to be deployed in the central offese/ironment, regardless of application, must
comply with the requirements of this section. Nosscriticality or presence of network traffic
bring other criteria into play, but this set mustays be present to protect the people working in
the facility and the other more critical equipment.

1. [Required] Each OTS element shall meet requirements addréssleid document and
shall have met European Community (EC) or PacifisttNation approvals required for
foreign countries. Provide information on the cimi@s that currently approve the
equipment, including equipment part numbers andradpplicable documentation.

2. [Required] The vendor shall have a program underway to olagprovals and permits
for connection and operation of the equipment éophblic networks in the EC and Pacific
areas. A list of counties where such approvaldessn obtained or where it is actively
working toward approval. (Note: this list will @hge with time.)

3. [Required] Each NE shall meet requirements addressed inebteos and shall be
compliant, at a minimum, without future hardwarel/an memory upgrades or
replacements.

4. [Required] Equipment racks’ weight shall be within acceptadtdndards defined for
raised floor application.

5. [Required] Equipment racks shall allow cable installation aband below each rack.

6. [Required] Each OTS element shall be able to receive all tgpesbles from the top or
bottom of the bay or cabinets. When receiving ftmbottom, it shall be able to
accommodate a raised floor environment.

7. [Required] All interbay cabling shall be routed above and faeéach rack allowing
various different cable lengths up to 100 metdirshe equipment cannot support 100
meters, the vendor shall state the maximum cahlghesupported.

8. [Required] Within a OTS element, all intrasystem cabling shaiximize separation of
redundant cables and fibers (i.e., working/protetgteast/west, timing cables, switch
cables).

9. [Required] All working signal cables shall be routed on sefmpdysical paths from the
protection cables within the system. Between systeall separations shall be maintained.
All intersystem connections shall be able to suppaninimum distance of 100 meters.
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[Required] A and B power cables shall have physically diveaging within the bay or
cabinet.

[Required] Current drain information shall be provided to mélcurrent draws in both
normal and worst case voltage scenarios. (Therlettormation shall also address impacts
of failed feeds and temperature where variabledfaes or other factors make such
considerations appropriate.. When multiple configjons are possible because of card
variety, test data on several “generic” configumas shall be provided with a table of
power numbers to help the user interpolate thecqimiate values of other configurations.

[Required] Each OTS element, shelf, or circuit pack, whichese¢he smallest
independent load device of the OTS element sh&dliolpower from two completely
independent power units. Furthermore, the retath from the power units shall remain
completely independent (Telcordia TechnologiesTR-NU00295). If one of the power
units fails, an alarm shall be generated and the thall be carried by the other unit
without manual intervention and without interruptiof service or functionality. The other
power unit shall support the operation of the eletnghelf, or circuit pack until the
problem with the faulty unit is corrected.

[Required] All OTS elements shall conform to the spatial andimmnmental criteria
specified in Telcordia Technologies FR 796 and GRE®RE.

[Required] All OTS elements, along with its power distributipanel and all associated or
ancillary hardware, shall be capable of being medim a standard EIA 310C 23-inch
relay rack, 84-inch in height.

[Required] All OTS elements shall be capable of being operatetimaintained with
access only to the front of the unit.

[Required] All OTS elements shall be capable of being moumexback-to-back
arrangement or directly against a building wall.

[Required] All OTS elements, along with their power distrilmrtipanel and all associated
or ancillary hardware, shall be capable of beingimted in a standard EIA 310C 23-inch
relay rack, 78 inches in height.

[Required] All OTS elements, along with their power distrilmrtipanel and all associated
or ancillary hardware, shall be capable of beingimted in standard EIA 19-inch relay
rack, 78 inches in height.
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19. [Required] All OTS elements, along with their power distrilmutipanel and all associated
or ancillary hardware, shall be capable of beingimted in X-Mark/CDT cabinets, part
number XSL78-4-1S0002, size 78 inches x 23 inch&8 ixches.

20. [Required] All OTS elements shall demonstrate an operatiovailability of all functions
and services of 99.9997 percent.

21. [Required] All OTS elements shall comply with the earthquadféce vibration, and
transportation vibration criteria specified in Taidia Technologies GR-63-CORE, Section
4.4, Earthquake, Office Vibration, and TranspootatVibration.

22. [Required] All OTS elements shall be fully Network Equipmenti8ing System
(NEBS), Level 3 compliant.

23. [Required] All OTS elements shall meet the environmental comas described in
Telcordia Technologies GR-63-CORE.

24. [Required] All OTS elements shall meet the environmental comals described in
European Telecommunications Standards Institut&(EETSI 300 019.

25. [Required] All OTS elements shall be designed to operatedoramunication equipment
environment, adjacent to or in the vicinity of athéypes of equipment that may include
digital radio equipment, fiber optic terminal eguient, frequency-division multiplexing
(FDM) analog microwave, very high frequency (VHRya high frequency (UHF) base
stations, satellite ground terminals, transfer amjol power line carrier equipment, and
telephone signaling equipment.

26. [Required] All OTS elements shall meet the electromagneticpatibility
(EMC)/electromagnetic interference (EMI) requirertsetiefined in Telcordia
Technologies GR-1089-CORE.

27. [Required] All OTS elements shall meet the EMC/EMI requirenseiéfined in Federal
Communications Commission (FCC) Part 15 Class A.

28. [Required] All OTS elements shall meet the EMC/EMI requirensesiéfined in ETSI EN
50082.

29. [Required] All OTS elements shall meet the EMC/EMI requirensesiéfined in ETSI EN
55022.

30. [Required] All OTS elements shall meet the EMC/EMI requirensesiéfined in ETSI EN
300-386.
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[Required] All OTS elements shall be designed to operate paatisly in the following
environment ranges without degradation: TempeegatQOrto +50°C; Humidity: 5 to 95
percent relative humidity, without condensation.

[Required] All OTS elements shall be designed to be fully atienal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C;
Humidity: 5 to 95 percent relative humidity, witlhtacondensation.

[Required] All OTS elements shall be designed to operate paatisly in the following
environment range without degradation: Altitud&00 to 15,000 ft above mean sea level
(AMSL).

[Required] All OTS elements shall be designed to be fully agienal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

[Required] All OTS elements shall adhere to NEBS Level 3 coamge standards for
acceptable voltage ranges, EMI, and electrosta&ahdrge (ESD) safety, and shall be
operable using standard 48V direct current (dc)graas well as having redundant isolated
power input feeds. For certain sites, an alteveaditernating current (ac)/dc rectifier may
need to be supplied to power the system and saalbke to switch 110/220V with
redundant isolated power modules.

[Required] All OTS elements shall be fully operational thronghthe battery voltage
range of -41.5 to -56 volts direct current (VDC).

[Required] All OTS elements shall not be damaged and recaveotmal performance
following application of the following maximum traient voltages for the duration's given
(nominal voltage 48 VDC): 75 VP-P for 1 msec, 6@-F for 500 msec.

[Required] All OTS elements in the transport layer primary @p@g system interface
shall provide the capability for reporting alarnisesternal equipment and general
housekeeping alarms. A minimum of 16 user-defaadns shall be provided, with the
option to expand to 32 user-defined alarm poiapability shall be provided for a
minimum of eight user-defined remote control poiatsexternal functions. This
capability shall be provided by relays, not Tratwig ransistor Logic

[Required] The OTS shall support having all data cross cosns&ored locally and
redundantly; and automatically restored without uisirvention, in the case of failure,
within a period of 5 minutes.
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40. [Required] The OTS shall provide the capability to roll baokthe previous operational
version of software.

41. [Required] The OTS shall conform to memory administration, aystem administration
and security standards as documented. (Telcoetthriologies GR-472-CORE and GR-
253-CORE (issue 4, December 2005).

42. [Required] All future software for the OTS shall interoperati¢h the previous deployed
GIG-Bandwidth Expansion (GIG-BE) system operatisutware version/release.

43. [Required] The OTS shall support software upgrades that dyrese or translate the
previous version’s configuration database.

44. [Required] The software of the OTS shall be designed and diegran a modular fashion
so that an entire code does not have to be repiabed a portion is upgraded.

45. [Required] The OTS shall be designed with an accessible ygéesn to allow for multiple
versions of software, logs, and file manipulationnmegrity checks to be performed before
upgrading or downgrading software and/or firmware.

46. [Required] All equipment shall have been tested and registasezbmpliant to the
following electrical safety standards: UL-1950,&1950, and International
Electrotechnical Commission (IEC) 60950.

5.5.3.2.24 Protection and Restoration

1. [Required] The OTS shall support 1+1 wavelength protectiuh restoration.

2. [Required] The Active and Standby wavelengths shall be divereeited.

55323 Optical Amplifier

[Required] The system shall support the use of an optical ection for connecting an
optical amplifier (OA) to the outside plant fib&aman amplifiers may not be directly
spliced to the transmission fiber and must be frefolaceable, without the need for special
equipment.

[Required] The total optical power emitted from the OTS tacbapled into the fiber shall
not exceed the power limit of IEC Class 3B (+27 dBm
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[Required] The OTS shall monitor and report on the operaticih® Raman pumping
lasers including power on, off, optical output powsgperating current, and total optical
return loss (ORL).

[Required] After detecting the failure of Raman pumping lastére OTS shall generate
an alarm, but shall not shut off the system.

[Required] The Raman pumping lasers shall automatically sfiut a fiber is broken or a
connector disconnected in the span pumped by theaRamplifier.

[Required] The OTS shall have an integrated power managentgoritam, which
invokes power monitoring and adjustment devicesotapensate for power variations
across the optical wavelengths.

[Required] The OLA system shall be able to balance individuayelengths so that
power output levels exhibit less than 0.5 dB vareafitom the mean output level without
remote or direct intervention from a network operat

[Required] When one or more channels fail or are removedidhmining channels shall
not experience increased bit errors or loss ofaipey margin.

[Required] When failed channels are restored or new charmameladded, the existing
channels shall not experience any transient or-teng performance deterioration.

[Required] The power management algorithm shall cause noruggons in OSC
communications at any time.

[Required] The OSC signals shall experience no increasedseata@any time up to EOL,
including during wavelength provisioning or lineuadjzation.

[Required] Amplifiers shall require less than 1 ms to retuimavelength power output
levels to within 1 dB of preinsertion/drop leveisinsient suppression statistics shall be
provided for OLA systems.

[Required] The OA shall maintain safe (Hazard level 1) systgraration in the event of
input signal loss or fiber cut.

[Required] Chromatic dispersion compensation shall be abfeltyp compensate a 150
km span for each fiber type, as specifie@eéction 5.5.3.1, Fiber Plant
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15.

16.
17.
18.
19.

20.

21.
22.

23.

| 24.

[Required] Chromatic dispersion compensation shall be provfdedifferent fiber
lengths in 10, 20, or 30 km increments, if the tegbe requires the compensation to be
periodically dispersed.

[Required] The OTS shall enable pre- and post-dispersion cosgt®n options.
[Required] A secured external monitor port is required at €aéh For devices that
contain a full-featured internal Optical Spectrumadyzer (OSA), an external monitor port

shall still be required.

[Conditional] Internal OSA functionality shall support 25 GHz I'dd spacing with a
minimum 5 percent wavelength accuracy.

[Required] Internal OSA functionality shall provide a minimwancuracy of 0.2 dB for
each wavelength.

[Required] Internal OSAs shall provide sweep times of less thaecond.

[Required] Internal OSAs shall provide the ability to dispki/wavelengths
simultaneously.

[Required] Internal OSAs shall provide the ability to retried&ta to be stored at a remote
storage site.

[Required] Internal OSAs shall provide the ability to view mars calculated data, such as
gain tilt, output tilt, gain variation, gain diffence, noise level, total received power, and
total launched power.

[ReguiredOptional] Internal OSAs shall provide the ability to repouafity (Q) factor
(not critical).

2625.[Required] Internal OSAs shall have the ability to estimatei€y Signal to Noise Ratio

(OSNR) for each wavelength.

| 2726.[Required] All measurements made available at the internal Gi%#l be available at the

external OSA port (not critical).
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5.5.3.2.3.1 OLA Physical Design Requirements

1. [Required] The OLA shall support hot swappable modular comptsmcluding, but not
limited to, fans, amplifier modules, in-band/outli#nd management interfaces, power
supplies, and control processor.

2. [Required] The OLA shall support redundant fans, manageméetfaces, power
supplies, and control processors.

3. [Required] The OA shall be able to fit in eithersgandardl9-inch or a 23-inch rack
with depth no greater than 30 inches and heighhare than 84 inchegReferte-ETSIorANSI

4. [Required] The OLA overall dimensions shall be no more thaa 912 foot standard
Telco rack for a full 80 wavelengths bidirectioalbr two racks for 160 wavelengths, including
out-of-band management function®lote: Currently there is no solution on market meetirgy th
requirement of 160 channels in two rackBith the 100G solutions it is going to be even deral
number (probably 12 or 16 per rack). This shoulanaele optional.)

5. [Required] The OLA power consumption shall be kept below 26@s for all
equipment at an OLA site.

6. [Required] The vendor shall identify its OLA power and spagguirements for all
specified configurations.

55324  Muxponder Requirements

To better use the wavelength capacity, 4:1 muxpengeuld be needed for
SONET/synchronous digital hierarchy (SDH) signaidd an 8:1 muxponder for 10GbE signal.

1. [Required] Transponders shall support a four-into-one muxpo(fder 10G signals
multiplexed into one 40G signal). If the vendouiganent supports this functionality, the
equipment shall meet the requirements listed s gbiction

2. [Required] The OTS shall support a 4:1 40G multiplexer. THe4DG multiplexer shall
receive four standards compliant OC-192/STM-64 agrfrom one to four sources, and
multiplex them onto a signal for transport ovelO&4vavelength on the system.

3. [Required] The 4:1 40G multiplexer shall transmit a 40G chameach operating band
specified by the vendor. The vendor shall indieatg excluded band.
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10.

11.

12.

[Required] The 4:1 40G multiplexer shall occupy no more phgisspace than an
0OC-192/STM-64 transmit/receive pack.

[Required] The 4:1 multiplexer shall transfer the OC-192/STMsgnals through the
system transparently.

[Required] The engineering rules for the 4:1 40G multiplexanfgyuration shall be the
same as the standard OC-768/STM-256 configuratidmowt the need to change any
system components, including dispersion compensatio

[Required] The OC-192/STM-64 interface (i.e., short reach (2R).) for a 4:1 40G
multiplexer shall have identical compliance toth# requirements for an OC-192/STM-64
interface to an OC-192/STM-64 standard transpoadepecified in this document.

[Required] An OC-48/STM-64 through the OTS that is multiplexaa! demultiplexed
through the 4:1 10G multiplexers shall meet theesperformance requirements as an
0OC-192/STM-64 signal through the OTS using OC-19R1$54 transponders.
Performance requirements include, but are notéichio, BER, Errored Seconds (ES),
Severely Errored Seconds, and Availability.

[Required] An OC-192/STM-64 through multiple concatenated exyst containing 4:1

10G multiplexers shall meet the same performangeirements as an OC-192/STM-64
signal through concatenated OTSs using OC-192/SFahsponders. The same number
of concatenated 4:1 10G multiplexers shall be stipdas the number of concatenated
0OC-192/STM-64 transponders. Performance requirégrnealude, but are not limited to
jitter generation and tolerance.

[Required] The maximum number of 40G channels equipped witid@G multiplexers
in an OTS must be equal to the maximum number off6&STM-256 channels supported
inan OTS.

[Required] The 4:1 10G multiplexer shall operate without deigteon if less than four of
the OC-192/STM-64s have a valid OC-192/STM-64 digna

[Required] The loss of one or more provisioned OC-192/STMytplts to a 4:1 10G
multiplexer shall not affect the performance of atlyer provisioned OC-192/STM-64 on
that multiplexed channel.

55.3.25 Transponder Requirements

1.

[Required] Transponders shall comply with the DWDM wavelengtidl as specified in
ITU-T Recommendation G.694.1.
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[Required] Transponders shall support tunable lasers, whiehusrable over whole band.
[Required] All transponders shall support a built-in self BEERt function.

[Required] All transponders shall support local and remot@haxk capability on the line
side for a built-in self BER test.

[Conditional] All transponders shall support total end to endaligropagation delay (at
transponder ingress to egress) reporting function.

[Required] All transponders shall support user selectabledide Forward Error
Correction (FEC) i.e., no FEC, ITU-T Recommendati&ii09-compliant standard FEC or
Super FEC, and enhanced FEC (EFEC) modes.

[Required] Transponders shall support ITU-T Recommendatiod&specifications for
OTN services.

[Required] Transponders shall support switching of framinggcols (OTN, SONET,
10GbE) without requiring to download or switch fin@re or software, and physical
removal of the transponder from the slot.

[Required] Transponders shall have non-intrusive SONET/SDH®hitoring
capability.

[Conditional] Transponders shall have integrated EDC (ElectrDispersion
Compensation) for all specified fiber types to smupminimum unregenerated reach of
2000 kames.

[Required] The vendor shall supply through-transponder(s)itoigate unnecessaityack
to backOptical/Electrical (O/E) conversions for wavelengtigeneration at ROADM,
optical cross-connect (OXC), and regenerator sites.

[Required] The vendor shall provide a transponder to interfaite 10/40/100 Gbps
unframed wavelength services.

[Required] A transponder shelf shall support all types of$monders, or a combination
of them. No slot shall be bit-rate specific.

human intervention including: manual wavelenqthrtqror power egualization via

external attenuators after adding transponders.
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15. [Required] Transponders shall support all wavelengths andimedjtransmission rates
with a minimum reach of 2000 km without OEO regeatien on all specified fiber types
(ITU-T Recommendations G.652, G.655).

5.5.3.25.1 Interface Requirements

1. [Required] Transponders shall support an OC-48/STM-16 intetfac

2. [Required] Transponders shall support an OC-192/STM-64 intetfa

3. [Required] Transponders shall support a GigE interface.

4. [Required] Transponders shall support a 10 Gig WAN physeget (PHY) interface.

5. [Required] Transponders shall support a 10 Gige LAN PHY irzteef

6. [Required] The transponders shall support OC-768/STM-256 fentes.

7. [Required] The transponder shall support all OTN rates inclgdi
ODU1/0DU2/0DU3 and 100 Gbjs-the-future

8. [Required] The transponders shall support SR, Long Reach (LR)1, LR-2, LR-3), and
Intermediate Reach (IR) (IR-1, IR-2), client intaré types per Telcordia Technologies
GR-253-CORE.

9. [Required] The transponders shall support client interfacds8340 and 1550 nm.

10. [Required] The transponders shall support client interfacé&b@tand 1310 nm for GigE

signals.

55326 ROADM

[Required] The ROADM shall be capable of supporting a minimafreight network-side
interfaces and perform both optical bypass and addsdrop functions.

[Required] The ROADM shall support directionless wavelengtitiray.
[Required] The ROADM shall be capable of colorless wavelemgthing.

[Required] The system shall support cascading of a minimueigiit ROADMSs for a
total unregenerated reach of 2000 km.
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[Required] Any wavelength not explicitly dropped or added Ebalpassed through the
ROADM.

[Required] It shall be possible to reuse wavelength at ROADM

[Required] There shall be no restrictions on ADD/DROP andPRESS (pass through)
wavelengths at ROADM site.

[Required] It shall be possible to addr drop, orpassexpresgpass throughany optical
channel ataROADM site in any order.

[Required] If a wavelength is dropped at an ROADM site, thes game wavelength shall
be able to be added at that site. However, theak Ise no requirement that the
wavelength that is dropped must be matched byregmonding wavelength that is added,
and vice versa, implying wavelength translationatalty at the ROADM. At a ROADM
it shall be possible tdrop an incoming wavelength and not add a new spamrding
outgoing wavelength including the following:

a. Accepting a non-provisioned incoming wavelerayitl adding a new outgoing
wavelength.

b.  Dropping an incoming wavelength and adding a cemesponding outgoing
wavelength

[Required] The ROADM shall be capable of supporting dynamies¥@ngth selection
without precabling being required.

[Required] The ROADM shall be capable of dropping all wavelisgrom each of eight
line-side fiber connections to tributary-side optic

[Required] The ROADM shall be capable of adding all wavelesdtheach of eight line
side fiber connections from tributary side optics.

[Required] The ROADM shall be capable of dropping any speeifavelength,
independent of other wavelengths to be dropped.

[Required] The ROADM shall be capable of adding any specifawalength, independent
of other wavelengths to be added.

[Required] The ROADM shall support a wavelength hair-pinniagability.
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16. [Required] The ROADM shall support wavelength regeneratioaluiding wavelength
conversion, using back-to-back transponders outfirdranspondersvia hair-pinning
capability.

17. [Required] The activation of additional services on interfacethe ROADM shall be
non-service affecting to existing traffic and shadk cause any increase in bits errors.

18. [Required] The deletion of active services on interfaces @ROADM shall be non-
service affecting to the remaining traffic and $hak cause any increase in bits errors.

19. [Required] Hardware upgrades of the ROADM to support highbutary interface
density shall not disrupt operational traffic.

20. [Required] Hardware upgrades of the ROADM to support highes Interface density
shall not disrupt operational traffic.

21. [Required] The ROADM shall provide a latching capability. {thing is the ability of
the ROADM to maintain its current state in the evairpower failure.)

22. [Required] The ROADM shall provide an optical multicasting abpity. (Multicasting is
the ROADM'’s ability to allow one input wavelengih lbe duplicated on multiple output
tributary and line ports).

23. [Required] The ROADM shall support dynamic per-wavelength poleeeling.

24. [Required] The addition or deletion of a wavelength servicalthROADM shall not
cause an increase in BER or data loss on otherlerayts.

25. [Required] The ROADM shall not incur increased bit errors agsed with wavelength
provisioning or line equalization.

26. [Required] The failure of an upstream line system shall noseahe ROADM to increase
in BER or lose data on the remaining active wa\gtles

27. [Required] The OSNR penalty for any signal passing througlo&ABM shall be less
than 0.5 dB.

28. [Required] The system is required to automatically redirectkivg paths to available
spare fibers or wavelengths in the event of a piyrpath failure. The ROADM shall not
inhibit ring or linear protection switching initied by an ODXC, MSPP or other electronic
device.

1336



DoD UCR 2010

29.

30.

31.

32.

Section 5.5 — Network Infrastructure Product Requiements

[Required] The ROADM shall support a 1+1 protection functigtyalvith fully diverse
routing. The ROADM shall not inhibit ring or lineprotection switching initiated by an
ODXC, MSPP, or other electronic device.

[Required] The ROADM shall support redirection of light patha the EMS/NMS.

[Required] The ROADM shall support linear protection topolagierlhe ROADM shall
not inhibit ring or linear protection switching i@ited by an ODXC, MSPP, or other
electronic device.

[Required] The ROADM shall support ring protection topologiéthe ROADM shall not
inhibit ring or linear protection switching initeed by an ODXC, MSPP, or other electronic
device.

5.5.3.2.6.1 ROADM Specific Physical Design Requireants

[Required] The vendor shall comply with all requirements liske General Physical
Requirements of this document. The vendor slsdlbll discrepancies.

[Required] The ROADM shall support hot swappable modular comepds including, but
not limited to, fans, switch fabric, interface mmower supplies, and control processor.

[Required] The ROADM shall support redundant fans, switchialgrics, power supplies,
and control processors.

[Required] The ROADM equipment shall be able to fit in eithel9-inch or a 23-inch
rack with depth no greater than 32 inches and heigimore than 84 inches.

[Required] The fully configured ROADM (excluding the transp@ndhelves) shall not
exceed two full 84" racks.

[Required] The fully configured ROADM shall not exceed ond &4-inch rack.
[Required] The ROADM shall not require contiguous rack locasio
[Required] The ROADM weight shall be so that the device cambentable in a

standard Telco rack or secure cabinet with standaikiscrews and shall not require
unusual hardware.
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55.3.2.7 Requirements Common to Transponder and ROADM

55.3.2.7.1 Framed Formats

1.

9.

[Required] The OTS shall support the transport of the follghSONET/SDH services:
0OC-192/STM-64, OC-48/STM-16, and OC-768/STM-256.

[Required] The OTS shall support the transport of the follm\Ethernet services: GigE
(via 10:1 Muxponder), 10Gige WAN PHY, and 10GigE NAPHY.

[Conditional] The OTS shall support the transport of the foll@myOTN services: OTU-1,
OTU-2, and OTU-3.

[Required] The OTS shall be transparent to the bit pattéall @ptical channels (i.e., the
OTS shall not modify the payload bit pattern of amgnal that traverses it).

[Required] Framed wavelength services shall be supported.5rl0, and 40 Gbps
SONET/SDH and OTN transport (ITU-T Recommendatioi(d®).

[Required] Framed wavelength services shall be supporte@igE/10 GigE signals, and
signals formatted for OTN transport (ITU-T Recomm&ton G.709).

[Required] Framed wavelength services shall be supportedd@tTU-T
Recommendation G.709) and 100 Gbps (STD TBD) sggnal

[Required] The OTS shall support, in hardware and in sofytre possibility to feed a
specified ITU-T grid wavelength, with undefinedrfreng, directly into the multiplexer
through a “colored interface” that shall verify twavelength and power levels (commonly
known as alien wavelength) and to identify othearelsteristics of the tributary signal
required to be known and monitored for proper Oysesn operation with such tributary
signals.

[Required] “Alien wavelength” regeneration shall be suppodrte

55.3.2.7.2 Unframed Formats

1.

2.

[Required] The OTS shall support unframed wavelength sesvice

[Required] The OTS shall support mixed framed and unframadelength services
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55328 Optical Supervisory Channel

The OTS shall include an OSC linking the two OTS3e@@y NEs (GNESs), with access at each
OTS OLA site. All telemetry, data, and voice traffriginating at OTS OLA sites shall be
routed over this service channel. A diagram of@8C appears iRigure 5.5.3-20ptical
Supervisory Channel. The optical line rate, thecapformat, and interface partitioning internal
to the OTS may be a proprietary implementation.

(Primary GNE) (Secondary GNE)
Data Data Data
Primary |___ | OTSOLA [ | OTsSOowlA | Secondan
GNE Telemetry — | "~ - "[Telemetry AN -~ T~ Telemery GNE
NS \
il il
Telemetry 64KB/128KE 64KB/128KE Telemet
Data Interface| Data Interfacg

v

Discrete Alarms
Control Points I

64KB/128KB 64KB/128KB
Data Interface Data Interface

100 BaseT Ethernet connection t
DCN & the EMS

Figure 5.5.3-2. Optical Supervisory Channel

1. [Required] The OLA, ROADM, and end terminal (ET) elements kteaiminate or insert
an OSC with a wavelength that adheres to ITU-T ifipations.

2. [Required] The OLA, ROADM, and ET elements shall use the ITAdpEcified OSC for
out-of-band management communications.

3. [Required] The OLA, ROADM, and ET elements shall use the s@8€ wavelength.

4. [Required] The internal diagnostics for OLA, ROADM, and ETreknts shall report
OSC failure.

5. [Required] It shall be possible to turn up and sustaingraission between two nodes in
the absence of an OSC.

6. [Required] The OLA, ROADM, and ET elements shall report anyGO$annel
input/output failure (via out-of-band Data Commuations Network (DCN)).
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7. [Required] The OLA, ROADM, and ET elements shall report anyGO$®annel BER
threshold violation.

8. [Required] The OLA, ROADM, and ET elements shall provide O&teifaces that allow
for interoperability with all adjacent equipmenttin the optical network (i.e.,
wavelength, modulation, protocol) from the samedegn

9. [Required] The OSC shall be able to operate error free ad®8Km of each specified
fiber type with a span loss of 50 dB at the OS@Quency or wavelength. The span loss
shall not be inclusive of the OSC insertion loss.

10. [Required] The OSC circuit pack shall report optical span losisveen two adjacent
nodes.

11. [Required] The OSC shall operate at 2 Mbps or higher dats rate

12. [Required] Architecturally, the OSC shall be passively opticahd separated from the
transport optical signals immediately after inpomgection of the OTS.

55.3.29 OTSSandards Compliance Requirements

The standards in effect when the equipment waisdaoguired are listed. Updates to the
standards since that point in time are identifreriackets. When the manufacturer provides
new components for the COTS items to the same eéhat satisfy updated standards, DISA
will often purchase and install those componentsctmommodate growth, but will not replace
existing components unless there is another rel@sdo so. As such, components will be
operational within DISN that satisfy multiple vesss of the standards. Testing will need to be
undertaken using the standard release that appliggt component, where the revised standard
cannot be satisfied by the original component.

1. [Required] ITU-T Recommendation G.652 (10/2000) [2005]
2. [Required] ITU-T Recommendation G.655 (10/2000) [2006]
3. [Required] ITU-T Recommendation 694.1 (2002)
4. [Required] ITU-T Recommendation G709/Y.1331
5. [Required] ITU-T Recommendation G.825 (2000)

6. [Required] ITU-T Recommendation G.958 (1994), Digital Sectians Digital Line
Systems
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[Required] Telcordia Technologies GR-63-CORE, Issue 1, OctdB®86 [Issue 3, March
2006]

[Required] Telcordia Technologies TR-NWT-000179, Issue 2, J19@S3

[Required] Telcordia GR-253-CORE, Issue 3, September 2000¢Ids December 2005]
[Required] Telcordia Technologies GR-282-CORE, December 18&U¢ 4, July 2006]
[Required] Telcordia Technologies TR-NWT-000295, Issue 2, 1992

[Required] Telcordia Technologies NWT-000418, December 1999

[Required] Telcordia Technologies GR-472-CORE, Issue 2, NovamMB96.

[Required] Telcordia Technologies FR-796, Reliability and Quabeneric
Requirements, Issue 5, April 2008

[Required] Telcordia Technologies GR-1089-CORE, Issue 2, Ravi$, February 1999
(Issue 4, June 2006)

[Required] Telcordia Technologies SR-NWT-002419, Issue 1, 1992
[Required] Telcordia Technologies GR-2911-CORE, 1995
[Required] ETSI ETS 300 019, 1994

[Required] ETSI ETS-FN-50022

[Required] ETSI EN 50082

[Required] ETSI EN 300 386

[Required] British Standards Institute BS EN 60950-1, Audiys2006
[Required] IEC 60950-1, 2006

[Required] Code of Federal Regulations (CFR) FCC Part 18s<A

[Required] Network Equipment - Building System (NEBS), Le@el
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26. [Required] Underwriters Laboratories, Inc UL-1950, StandardSafety, Information
Technology Equipment Including Electrical BusinEsglipment, First Edition 1989

27. [Required] EIA 310C
55.3.3  Transport Switch Function
The TSF T&S requirements are definedsiection 5.5.4.2,3General DISN NE Requirements,

andSection 5.5.4.2.8Channel Transport Switching (TSF) Functional @evi Today, the TSF
functionality is satisfied by the ODXC equipmenthin the DISN.

55331 Description

The TSF is a cross-connect device that is locatieagpily at Class 1 sites but it could also be
deployed at select Class 2 sites. The lowest kaaglit will cross-connect is an STS-1.

55.33.2 TSF SONET/SDH Interface Requirements

1. [Required] The TSF shall support SDH or SONET on any combamadif ports or port
cards.

2.  [Required] It shall be possible to use any port on the systesnsetwork-side interfaces or
tributary-side interfaces.

3. [Required] The network-side interfaces shall include OC-768/S256 (if supported),
0C-192/STM-64, OC-48/STM-16, and OC-12/STM-4.

4. [Required] The tributary-side interfaces shall include OC-4@¥516, OC-12/STM-4,
and OC-3/STM-1.

5. [Desired] The network-side interfaces shall include 10 Gb@é¢DM using the ITU grid
(C and L band).

6. [Required] The TSF shall provide optical interfaces for OC-192-48, OC-12, and
OC-3 signals consistent with the SR-1, IR-1, IRR;1, LR-2, and LR-3 application
specifications of Telcordia Technologies GR-253-E)RBection 4.

7. [Desired] The TSF shall provide optical interfaces for OC-8gghals consistent with the
SR-1, IR-1, IR-2, LR-1, LR-2, and LR-3 applicatispecifications of Telcordia
Technologies GR-253-CORE, Section 4.
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[Desired] The TSF shall provide optical interfaces for OTJU9TU-2, and OTU-3 optical
signals consistent with the application specifmasi of ITU-T Recommendation G.709.

[Required] The TSF shall provide optical interfaces for STM625TM-64, STM-16,
STM-4, and STM-1 signals consistent with the agpian codes I-n, S-n.x, and L-n.x in
ITU-T Recommendation G.957. There should be nieidihces between single-channel
optical interfaces for SONET terminations accordimd elcordia Technologies GR-253-
CORE and the level-comparable SDH optical intesesgecified in ITU-T
Recommendation G.957-CORE.

[Required] The TSF shall support the SR-1 interface and at le@e of the IR-1, IR-2, or
IR-3 interface for OC-3, OC-12, OC-48, and OC-1@@als consistent with the
requirements in this document.

[Desired] The TSF shall support the SR-1 interface and at le@e of IR-1, IR-2, or IR-3
interface for OC-768 signals consistent with trgureements elsewhere in this document.

[Required] The TSF shall support the Intraoffice (I-x) intexéaand any Short-haul
(S-n.x) interface for STM-1 (if supported), STM&TM-16, STM-64, and STM-256 (if
supported) signals consistent with the requiremientisis document.

[Desired] The OC-192 SONET/STM-64 interfaces shall supperty Short Reach (VSR)
optics as defined in ITU-T Recommendation G.693.

[Required] The TSF shall support the capability to provitiggcal loopback toward the
line side and cross-connect matrix for all suppmbnteerfaces.

55.3.3.3 TSF Ethernet Interface Requirements

[Required] The TSF shall provide interfaces for Gigabit Etle¢r@ervices in conformance
with the IEEE 802.3 for Ethernet LAN interfaceshelLogical Link Interworking Function
(IWF) shall terminate the Media Access Control (MA&yer of Ethernet as described in
the Ethernet Standard IEEE 802.3.

[Desired] The TSF interfaces shall include 100 Gigabit Etbeconsistent with the
application specifications of IEEE 803.

[Required] The TSF shall provide interfaces for 10 GigabiteEttet Services in
conformance with the IEEE 802.3ae for Ethernet WIANY interfaces. The Logical Link
IWF shall terminate the MAC layer of Ethernet asaled in the Ethernet Standard IEEE
802.3.
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5. [Required] The Gigabit Ethernet interfaces shall accommod#terBet packets greater
than 4470 bytes.

6. [Required] The 10 Gigabit Ethernet interfaces shall accomnmeB#ternet packets
greater than 4470 bytes.

7. [Required] The TSF shall be able to provision, monitor, angckefaults on, and restore
Gigabit Ethernet services in a standardized anohaatied fashion.

8. [Required] The TSF shall be able to provision, monitor, angcefaults on, and restore
10 Gigabit Ethernet services in a standardizedsandmated fashion.

9. [Required] The TSF's Ethernet services shall support both-pased and flow-based
Virtual LANs (VLANS) for multiple rates and customiaterfaces as defined by IEEE
Standard 802.1Q-1998, Virtual Bridged Local Aredvideks.

10. [Required] The TSF shall not, by default, perform any Layeo@ting.

11. [Required] The TSF shall support VLAN Tagging as specifiedBE 802.1Q.

12. [Required] The TSF shall selectively provide point-to-poinh&tnet services with
dedicated non-shared bandwidth without queuinguéfiebing of Ethernet frames.

13. [Required] The TSF shall support ITU-T Recommendation G.7041393 (2003).
14. [Required] The TSF shall support ITU-T Recommendation G.704B34%3 (2004).
15. [Required] The TSF shall support ITU-T Recommendation G.7042395 (2004).
16. [Required] GE VCSA interface according to ITU-T Recommendati&i042 [

17. [Desired] The TSF shall support OTU-1 and OTU-2 interfaceeting to ITU-T
Recommendation G.709.

18. [Desired] The TSF shall support OTU-3 interface accordingitd-T Recommendation
G.709.

55.334  TSF Framing Requirements

1. [Required] The TSF shall conform to the standard SONET STSTH-N, and STS-Nc
frame structures per Telcordia Technologies GR-QEERE.
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[Required] The TSF shall conform to the standard SDH optic@rfaces, rates and
formats documented in ITU-T Recommendation G.70&&ch of the following optical
interfaces: STM-1, STM-4, STM-16, and STM-64.

[Desired] The TSF shall conform to the standard OTU opiit&rfaces, rates and formats
documented in ITU-T Recommendation G.709 for ed¢hefollowing optical interfaces:
OTU-1, OTU-2, and OTU-3.

[Required] All SONET overhead bytes are to be defined, gerdratnd processed
according to the specifications of Telcordia Tedbg®ms GR-253-CORE. All SDH
overhead bytes are to be defined, generated, aoegsed according to the specifications
of ITU-T Recommendation G.707.

[Desired] All OTU overhead bytes are to be defined, gerelaand processed according
to the specifications of ITU-T Recommendation G.709

[Required] If any SONET/SDH overhead bytes are used for pebany purposes, it shall
be possible to ignore these bytes at the recedeevgithout affecting any transmission
capability described in Telcordia Technologies GB3-ZORE or in ITU-T
Recommendation G.783, respectively.

[Required] The capability to read or write the 16-byte frameé ormat of ITU-T
Recommendation G.707 and clause 3 of ITU-T Recondiaiéon G.831 shall be provided
for both the Section Trace (JO) and the Path Tgatebytes.

[Required] The capability to read or write the 64-byte framed ormat of ITU-T
Recommendation G.707 and clause 3 of ITU-T Recondiaiéon G.831 shall be provided
for both the Section Trace (JO) and the Path Tgatebytes.

55.335 TSk Switch Fabric Requirements

[Required] The SONET cross-connects shall have an STS-1 graiyul

[Required] The SDH cross-connects shall have a Virtual Cir¢p@) VC-3 VC-4
granularity.

[Required] The TSF shall not modify the user payload. Exdéepinternetworking
functions associated with optional Ethernet sesjitlee system shall not perform any user
protocol conversions.

[Required] The TSF shall not impart any errors onto the cotioes during cross-
connects, grooming, or multiplexing.
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5. [Required] The TSF shall support virtual concatenation asneéeffin ANSI T1.105-2001
or ITU-T Recommendation G.707.

6. [Required] No single failure in the switch fabric shall affegirvice. The system shall
meet Telcordia Technologies GR-2996-CORE requirgsien fabric availability.

7. [Required] The interface cards shall be capable of switchetgvben the working and
protection switch fabric in an errorless mannemfi@nual operation, and in a hitless
manner for automated operation. No bits shalbisedr corrupted with errorless
switching. Bit errors are allowed with hitless ssking. However, hitless switching shall
not cause downstream reframing to occur.

55.3.3.6 TSk Performance Requirements

1. [Required] The TSF shall meet the jitter criteria for SONEEteyns in Telcordia
Technologies GR-25-CORE, Section 5.6.

2. [Required] The TSF shall meet the jitter criteria for SDH gyst according to ITU-T
Recommendation G.825.

3. [Required] The TSF shall meet the interface jitter criteria@ped for User Network
Interfaces (UNIs) for ITU-T OTNSs.

4. [Required] The jitter tolerance measured at the OC-N intertatéhe switch shall meet
input jitter tolerance specification documentedA\MSI T1.105.03-1994.

5. [Required] The jitter generation measured at an OC-N interéacthe switch shall be less
than 0.01 Unit Interval Root Mean Square (Ulrmsewimeasured using a high-pass filter
with 12-kilohertz (kHz) cutoff frequency as definedANSI T1.105.03-1994, Section
A.3.3.

6. [Required] The maximum delay for a full STS passed throughSivéch or for an STS
add/drop from the switch shall not exceed the \atlefined in Telcordia Technologies
GR-2996-CORE.

7. [Desired] The TSF shall perform hair-pinning, drop, conénand drop-and-continue add-
drop multiplexing (ADM) functions as specified irel€ordia Technologies GR-496-
CORE.

8. [Desired] The TSF shall provide the ability to hub or Hester STSs in a linear or ring
configuration from line-side interfaces.
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5.5.3.3.7 General Link Protection Requirements

10.

[Required] It shall be possible to provision any SONET portXel Automatic
Protection Switching (APS), 1:N APS; 1:N Opticabtection (OP), 2-fiber Unidirectional
Path Switched Ring (UPSR) per Telcordia Technok@®&-1400-CORE, or 2/4-fiber
Bidirectional Line Switched Ring (BLSR) per Telcad echnologies GR-1230-CORE.

[Required] It shall be possible to provision any SDH portfeil APS, 0:1 APS, 1:N
APS, 1+1 2/4-Fiber Unidirectional Ring, or 2-Filddultiplex Section (MS) Shared
Protection Ring per ITU-T Recommendation G.841.

[Required] When the TSF participates in point-to-point UPSHBhER protection,
switching shall take place in less than 50 ms. s€h@otection mechanisms shall be
definable and selectable from the EMS, and shédk dfie selection of revertive and non-
revertive restoration mechanisms.

[Required] Service restoration via a protection switch shalbbtomatic and
accomplished without human or central managemestésyintervention.

[Required] The protection switching mechanism shall be inddpahamong separately
managed network domains. A protection switch ia separately managed network
domain shall not propagate or relay to anotherrs¢glg managed network domain.

[Required] The maximum detection time to determine if a signBER threshold is
exceeded shall comply with Telcordia Technologi& 2Z53-CORE and ITU-T G.783.

[Required] Once a decision is made to switch, the terminaludipack switching shall
take place within 50 ms, as described in Telcofédiehnologies GR-253-CORE and ITU-T
Recommendation G.783.

[Required] Catastrophic failures on a user-definable Exce€Bie (EBER) condition
shall be detected by an equipment-protected cipagk in a terminal within 10 ms as
described in Telcordia Technologies GR-253-COREI&adT Recommendation G.783.

[Required] When equipped, each TSF shall be compliant witegygind characteristics of
SDH network protection architectures as defined l0-rT Recommendation G.841.

[Required] When equipped, the TSF shall be compliant withriméeking of SDH
network protection architectures as defined in [TBecommendation G.842.
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5.5.3.3.8 Linear Protection Requirements

1. [Required] The linear switching protection mechanisms of t&#TEhall be selectable as
either revertive or non-revertive during networleggtion.

2. [Required] The SONET linear protection mechanisms of the Tekding APS
functions, shall conform to Telcordia Technologi&R-253-CORE. No proprietary APS
byte definition and no proprietary linear APS prubare allowed.

3. [Required] The TSF shall support 1+1 APS optical interfacegmtion, unidirectional
and bidirectional, and revertive and non-revertpar, ITU-T Recommendation G.841.

4. [Required] The SDH linear protection mechanisms of the systeaiding APS
functions, shall conform to ITU-T Recommendatio®4.. No proprietary APS byte
definition or proprietary linear APS protocol iscaved.

5. [Required] When the high-speed interface of the TSF is conéiddor a linear protection
system, it shall support linear protection switghwmth adjacent equipment. The system
shall support both 1+1 and 1:1 protection switclaongpss the network as per Section 5.3.2
of Telcordia Technologies GR-253-CORE and ITU-T étemendation G.841.

6. [Required] When the TSF is configured as a 1:1 linear pratactiystem, it shall support
both unidirectional and bidirectional protectioniteling capabilities, as described in
Telcordia Technologies GR-253-CORE and ITU-T Recamdation G.841.

7. [Required] The maximum length of protection switching time doe fiber cut, signal
failure, user definable EBER, or an equipment c¢ingack failure in a network shall not
exceed 60 ms per transmission direction, whichuohes 10 ms BER detection time as
described in Telcordia Technologies GR-253-COREI&adT Recommendation G.841.

8. [Required] When the TSF is configured as a 1:1 linear pratecsystem, its default
protection switching mode shall be revertive, ke, signal shall be automatically reverted
to the working fibers after the fibers are repaiaed the Wait to Restore (WTR) time has
expired, as described in Telcordia Technologiesz5B-CORE. A 1:1 linear system also
shall be optionally configurable as non-revertive.

9. [Required] The linear protection configuration of the TSF &hal

a. Have a switch completion time in both directiohgot more than 50 ms.

b.  Provide the Signal Fail (SF), Signal Degrade)($idd APS initiation criteria.
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c. Support the WTR feature to prevent frequentliasicins between the working and
the protection lines resulting from intermittentdees as described in Telcordia
Technologies GR-253-CORE.

d. Provide a minimum WTR time of 5 minutes.

e. Provide a maximum WTR time of 12 minutes as ilesd in Telcordia Technologies
GR-253-CORE

5.5.3.3.9 Ring Protection Requirements

[Required] When equipped, the TSF shall be compliant with drel@a Technologies
GR-1230-CORE.

[Required] When equipped, the TSF shall be compliant with drel@a Technologies
GR-1400-CORE.

[Required] The TSF shall support MS-Shared Protection Ringomiing to ITU-T
Recommendation G.841.

[Required] The TSF shall support Subnetwork Connection Prate¢SNCP) ring
protection according to ITU-T Recommendation G.841.

[Required] The TSF shall provide the option to use UPSR, 8fBLSR, or 4-fiber

BLSR as a ring protection mechanism. When the-Bgged interface at a system is
configured for any of these protection schemeshail support protection switching with
other systems in the ring. The maximum lengthrotgxtion switching time due to a fiber
cut, signal failure, user definable EBER, or anipopent circuit pack failure in a network
shall not exceed 60 ms per transmission directidrnch includes 10 ms BER detection
time as described in Telcordia Technologies GR-128RE and GR-1400-CORE.

[Required] When the TSF is in a SONET/SDH BLSR configuratite APS functions
shall conform to Telcordia Technologies GR-253-CCRE ITU-T Recommendation
G.841. No proprietary APS byte definition and mogwietary ring APS protocol are
allowed.

[Required] The ring protection configurations of the TSF shall
a. Use standard SONET/SDH ring APS protocols tadinate the protection

switching, as documented in Telcordia Technolo@&s253-CORE and ITU-T
Recommendation G.841.
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b. Complete the protection switch within 50 ms wkiggre is no extra traffic and no
previous bridge requests on the ring, and the keafya ring is less than 1200 km of
fiber, as described in Telcordia Technologies GR-E®RE.

c. Support aring size up to at least 16 nodedesasribed in Telcordia Technologies
GR-253-CORE.

d. Not exceed a 50 ms length of hits to servicenathe following ring configuration
functions are performed: Ring Node Addition, Rigde Deletion, and Ring
Segmentation, as described in Telcordia Technado@R-253-CORE. (When the
system is configured as a BLSR system, the pratestivitch completion time can
exceed 50 ms when there is extra traffic or previmudge requests on the ring, as
described in Telcordia Technologies GR-253-CORE).

5,5.3.3.10 Fault Management Requirements

1. [Required] The TSF shall send the appropriate Alarm IndicaBagnal (AlS) and Remote
Defect Indication (RDI) to adjacent systems, theEMnd/or the higher level management
system after detecting signal failure or degradwaigions for a specified alarm or
indication activation time, as described in ANSL231, Tables 2, 6, and 11.

2. [Required] The TSF shall remove the appropriate AlS and REdrdhe source system
has cleared the signal failure or degraded comdftio a specified alarm or indication
activation time, as described in ANSI T1.231, Tal#le6, and 11.

3. [Required] Alarms shall indicate circuit-level or signal alanas well as alarms in the
MSPP itself, such as Span Failure, LOS, Path Sv@mmplete/Fail, Laser Degradation,
Card Failure, and Card Mismatch. These conditwitidoe reported to the EMS and high
management system.

4. [Required] Standard SONET and SDH alarms shall be supportédebySF including
LOS, Loss of Pointer (LOP), Loss of Frame (LOF)c&ee (Rx) AIS, RDI, and Remote
Failure Indication (RFI). These conditions will ported to the EMS and higher level
management system.

5. [Required] The TSF shall indicate SONET T&S failures. The NPShall give an alarm
showing the inability to establish a Phase Lockedd(PLL). The MSPP shall have the
ability to monitor the Building Integrated Timingu@ply (BITS) incoming references
(BITS-A and BITS-B). The system shall give an alavhen there is any timing change,
e.g., a switch from BITS-A to BITS-B. These comatis will be reported to the EMS and
higher level management system.
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[Required] Each TSF shall detect, report, and clear the fotigwgignal failure events or
conditions: LOS, LOF, LOP, Severely Errored Fragn{SB8EF), AIS, and Out Of Frame
(OOF), according to ANSI T1.231. These eventsamdlitions will be reported to the
EMS and higher management system.

5.5.3.3.11 Performance Management Requirements

1.

10.

[Required] The TSF shall calculate the Performance Monito(fPg) parameter values
for each SONET/SDH layer from block errors, rattiem bit errors, per ITU-T
Recommendation G.826.

[Required] The TSF shall gather PM data based on overheadshith as Bit Interleaved
Parity-Number, at the section, line, and path layer on Ethernet frame overhead, as
appropriate.

[Required] The TSF shall track PM data for appropriate sefgice.g., SONET errors,
Far-End Block Errors (FEBE), pointer adjustmentsidinet statistics. All statistics shall
be tracked in 5-minute intervals, with the abitilyreduce intervals for testing and analysis.

[Desired] The TSF shall use tools such as OSAs and optioaitoring tools to verify
optical power levels and detect unauthorized sggaatl other anomalous events on its
interfaces.

[Required] The TSF shall support status and configurationnteppbetween nodes in
Multi-Ring (Mixed UPSR, BLSR, and 1+1 APS), LingslDM, Mesh, Regenerator, and
Star/Hub node configurations. The NEs shall suppear-end and far-end reporting.

[Desired] The TSF shall support reporting of Resilient Radking (RPR) QoS/CoS
parameters.

[Required] The TSF shall support reporting of trunk and poildy with user-
configurable thresholds.

[Required] The TSF shall support reporting of Ethernet frachepped.
[Required] The TSF shall be able to track near-end and farséatstics in both receive
and transmit directions. The MSPP shall be abteattk all the performance metrics

defined in ITU-T Recommendation M.2101.

[Required] The TSF shall monitor each optical interface inoadance with ANSI
T1.231-1993. Performance monitoring parameter sitdude SEFS, Code Violation
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11.

12.

(CV), Errored Seconds (ES), SES, Unavailable Sex@dAS), Protection Switching
Counts, and Pointer Justification.

[Required] For SONET traffic, the TSF shall be able to traekt®n, line, and path
errors. Further, it shall track the respective EEBnd RDIs.

[Desired] The TSF shall support intermediate Path Monitprin

55.2.2.12 EMSRequirements

1.

[Required] The TSF EMS shall report PHY (Layer 1) statisti€srther, it shall report
layer 2 errors. It shall report all QoS parametkfined for the RPR as described in IEEE
802.17.

[Required] The TSF EMS shall be able to track frame errorBjtRRarity Errors, C-Bit
Parity Errors, and FEBE.

[Required] The TSF EMS shall be able to provision the MSPRIlbmterfaces (i.e.,
Plesiochronous Digital Hierarchy (PDH)/SONET/SDHh&tet) and be able to provision a
circuit using the different types of cross-conngdf§l.5, VC-11, VC-12, VC-3, VC-4,
STS-1, STM-1, STS-3c, STM-4, STS-12¢, STM-16, SB8;£TM-64, STS-192¢c, STM-
256, and STS-768c).

[Required] The TSF EMS shall be able to build protection togas APS 1+1, UPSR,
and BLSR.

[Required] The TSF EMS shall be able to provision card pararsetquired for
interoperability to interconnecting carrier syste@®®NET/SDH, line loopback, terminal

loopback, JO trace, and J1 trace.

[Required] The TSF EMS shall be to provision alarms profilescading to network
requirements (i.e., minor, major, critical, noneveme affecting, and none reporting).

[Required] The TSF EMS shall be to review and retrieve alanch @administration logs.

[Required] The TSF EMS shall be able to set alarm thresholdmyninterface (SD and
SF).

[Required] The TSF EMS shall be able to provision all admmat&td and security screens
based on password level (i.e., network IP addidEspame, user accounts, radius server).
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5.5.3.3.13 Physical Design Requirements

1. [Required] All TSF elements shall meet the EMC/EMI requirensesieefined in FCC Part
15, Class A.

2. [Required] All TSF elements shall meet the EMC/EMI requirensatiéfined in Telcordia
Technologies GR-1089-CORE.

3. [Required] All TSF elements shall meet the EMC/EMI requirensesetfined in ETSI EN
50082.

4. [Required] All TSF elements shall meet the EMC/EMI requirensesiefined in ETSI EN
55022.

4. [Required] All TSF elements shall meet the EMC/EMI requirensesiefined in ETSI EN
300-386.

5. [Required] All TSF elements shall be designed to operate paatisly in the following
environment ranges without degradation: TempeegatQOrto +50°C; Humidity: 5 to 95
percent relative humidity, without condensation.

6. [Required] All TSF elements shall be designed to be fully afienal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C,
Humidity: 5 to 95 percent relative humidity, witltacondensation.

7. [Required] All TSF elements shall be designed to operate oaatisly in the following
environment range without degradation. Altitud&00 to 15,000 ft AMSL.

8. [Required] All TSF elements shall be designed to be fully agienal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

9. [Required] All TSF elements shall adhere to NEBS Level 3 coamge standards for
acceptable voltage ranges, EMI, and ESD safetyshali be operable using standard 48V
dc power as well as having redundant isolated pawgert feeds. For certain sites, an
alternative ac/dc rectifier may need to be suppitedower the system and shall be able to
switch 110/220-V with redundant isolated power medu

10. [Required] All TSF elements shall be fully operational throaghthe battery voltage
range of -41.5 to -56 VDC.

1353



DoD UCR 2010

Section 5.5 — Network Infrastructure Product Requiements

11.

12.

13.

14.

15.

16.

17.

18.

19.

[Required] All TSF elements shall not be damaged and recaveotmal performance
following application of the following maximum traient voltages for the durations given
(nominal voltage 48 VDC): 75 VP-P for 1 msec, 66RFor 500 msec.

[Required] All TSF elements shall be fully NEBS, Level 3 compt.

[Required] All TSF elements shall be designed to operate paatisly in the following
environment ranges without degradation: TempeegatQOrto +50°C; Humidity: 5 to 95
percent relative humidity, without condensation.

[Required] All TSF elements shall be designed to be fully agienal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C,
Humidity: 5 to 95 percent relative humidity, witltacondensation.

[Required] All TSF elements shall be designed to operate paatisly in the following
environment range without degradation: Altitud&00 to 15,000 ft AMSL.

[Required] All TSF elements shall be designed to be fully apienal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

[Required] All TSF elements shall adhere to NEBS Level 3 coamge standards for
acceptable voltage ranges, EMI, and ESD safetyshali be operable using standard 48V
dc power as well as having redundant isolated pawgert feeds. For certain sites, an
alternative ac/dc rectifier may need to be suppitedower the system and shall be able to
switch 110/220 V with redundant isolated power mesu

[Required] All TSF elements shall be fully operational throaghthe battery voltage
range of -41.5 to -56 VDC.

[Required] All equipment shall have been tested and registenapliant to the following
Electrical Safety standards: UL-1950, EN60950, 3G 60950

5.5.3.3.14 Sandards Compliance Requirements

The standards in effect when the equipment wasdaoguired are listed. Updates to the
standards since that point in time are identifreriackets. When the manufacturer provides
new components for the COTS items to the same eéhat satisfy updated standards, DISA
will often purchase and install those componentsctmommodate growth, but will not replace
existing components unless there is another rel@sdo so. As such, components will be
operational within DISN that satisfy multiple vesss of the standards. Testing will need to be
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undertaken using the standard release that appliggt component, where the revised standard
cannot be satisfied by the original component.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

[Required] ITU-T Recommendation G.691 (2006)

[Required] ITU-T Recommendation G.693 (2006)

[Required] ITU-T Recommendation G.707/Y1322 (2007)
[Required] ITU-T Recommendation G709/Y.1331

[Required] ITU-T Recommendation G.783 (2006).

[Required] ITU-T Recommendation G.826 (2002)

[Required] ITU-T Recommendation G.831 (2000)

[Required] ITU-T Recommendation G.841 (1998)

[Required] ITU-T Recommendation G.842 (1997)

[Required] ITU-T Recommendation G.957 (2006)

[Required] ITU-T Recommendation M.2101 (2003)

[Required] ITU-T Recommendation G.7041/Y-1303 (2003) (2008)
[Required] ITU-T Recommendation G.7042/Y-1305 9 (2004) (2006)
[Required] ANSI T1.231-1993 [2003 (R2007)]

[Required] Telcordia Technologies GR-253-CORE, Issue 3, Seipeer2000; (Issue 4,
December 2005)

[Required] Telcordia Technologies GR-282-CORE, December 1@93ue 4, July 2006)

[Required] Telcordia Technologies GR-383-CORE, Issue 1, JAB/71 (Issue 3, February
2006)

[Required] Telcordia Technologies GR-499-CORE, Issue 2, DeezrhB98; (Issue 3,
September 2004)
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19. [Required] Telcordia Technologies GR-1230-CORE, Issue 4, Déezh998

20. [Required] Telcordia Technologies GR-1400-CORE, Issue 2, Déeerh999 (Issue 3,
July 2006)

21. [Required] Telcordia Technologies GR-2996-CORE, Issue 1, J3nig09

22. [Required] Telcordia Technologies SR-3580, Issue 1, NovemBBbl1(Issue 3, June
2007)

23. [Required] IEEE 802.3-2008, Section 5

24. [Required] IEEE 802.1Q-2003

25. [Required] IEEE 802.17-2004

26. [Required] British Standards Institute BS EN 60950-1, Aughs2006
27. [Required] IEC 60950-1, 2006

28. [Required] CFR FCC Part 15, Class A

29. [Required] Network Equipment- Building System (NEBS), Le@el

30. [Required] Underwriters Laboratories, Inc UL-1950, StandandSafety, Information
Technology Equipment Including Electrical BusinEsgiipment. led, 1989

5534  Access Grooming Function

Today, the AGF functional device is provided witltie DISA-provided part of DISN by the
MSPP.

55.34.1 Description

An AGF functional device receives low-speed cirswh multiple ports and multiplexes them

via TDM into a high-speed circuit, and transmit®ibne of its high-speed ports. The
multiplexing is configured via multiple internalags-connects between the low-speed ports and
the high-speed port. The AGF functional device @amect circuits from any port to any other
port within the bandwidth limits of the ports.

The AGF functional device can be configured witmmdifferent types of ports as follows:
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vi20. Concatenated SONET/SDH-or SONET, the port bandwidths are OC-3c, |
OC-12c, OC-48c, and OC192c. For SDH, the port badttis are STM-1c,
STM-4c, and STM-16c.

vi-21. Unconcatenated SONET/SDHrFor SONET, the port bandwidths are OC- |
3, OC-12, OC-48, and OC-192. For SDH, the pordiadths are STM-1,
STM-4, STM-16, and STM-64.

vi-22.Ethernet Ethernet is a frame-based data communicatidmtegogy for |
LAN. The data rate is 10 Mbps for Regular Ethert60 Mbps for Fast
Ethernet (FE), 1 Gbps for GbE, and 10 Gbps for Il0Gb

»23. Digital Signal DS1, DS3, E1 and E3. A different port, callesansmux, |
exists that will demulplex the DS3 into 28 DS1deTports will also convert
the format from a digital signal format into a SONtérmat. The DS1
becomes the VT1.5 and then E1 becomes the VT2h@.D53 becomes an
STS-1. The AGF functional device can also be wisgatovide timing to
DS1s.

55.34.2 AGF Functional Device SONET Interface Requirements

[Required] The OC-3/0C-3c optical interface shall conformhe standard SONET rates
and formats documented in ANSI T1.105.

[Required] The OC-3/0C-3c optical interface shall conform pical parameters for
application category SR-1 per Telcordia Technole@®-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-3/0C-3c optical interface shall conform pical parameters for
application category IR-1 per Telcordia TechnolsggR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-3/0C-3c optical interface shall conform pical parameters for
application category IR-2 per Telcordia Technolsgi®R-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-3/0C-3c optical interface shall conform paical parameters for
application category LR-1 per Telcordia TechnolsdgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.
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10.

11.

12.

13.

14.

15.

16.

[Required] The OC-3/0C-3c optical interface shall conform pdical parameters for
application category LR-2 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-3/0C-3c optical interface shall conform pdical parameters for
application category LR-3 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Desired] The OC-3/0OC-3c interfaces shall be capable of lgagimulti-mode fiber
(MMF) interface option for both transmit and receivsing MMF as described in ITU-T
Recommendation G.651 and ANSI 105.06-2002.

[Required] The OC-3/0C-3c interfaces shall be capable of uSingle Mode Fiber
(SMF) as described in ITU-T Recommendation G.652ANSI 105.06-2002.

[Required] The OC-12/0OC-12c optical interface shall confornth® standard SONET
rates and formats documented in ANSI T1.105.

[Required] The OC-12/0C-12c optical interface shall confornopdical parameters for
application category SR-1 per Telcordia Technole@®R-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-12/0C-12c optical interface shall confornopdical parameters for
application category IR-1 per Telcordia TechnolsgBR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-12/0C-12c optical interface shall confornopdical parameters for
application category IR-2 per Telcordia TechnolegBR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-12/0C-12c optical interface shall confornopdical parameters for
application category LR-1 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-12/0C-12c optical interface shall confornopdical parameters for
application category LR-2 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-12/0C-12c optical interface shall confornopdical parameters for
application category LR-3 per Telcordia TechnoledgR-253-CORE Sections 4.1 and
4.2, and Tables 4-1 through 4-11.
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25.

26.

27.
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[Desired] The OC-12/0C-12c interfaces shall be capable oiniggan MMF interface
option for both transmit and receive using MMF asdatibed in ITU-T Recommendation
G.651 and ANSI 105.06-2002.

[Required] The OC-12/0C-12c interfaces shall be capable ofguSMF as described in
ITU-T Recommendation G.652 and ANSI 105.06-2002.

[Required] The OC-48/0OC-48c optical interface shall conforntht® standard SONET
rates and formats documented in ANSI T1.105.

[Required] The OC-48/0C-48c optical interface shall confornopdical parameters for
application category SR-1 per Telcordia Technole@®R-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-48/0C-48c optical interface shall confornopdical parameters for
application category IR-1 per Telcordia TechnoledgBR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-48/0C-48c optical interface shall confornopdical parameters for
application category IR-2 per Telcordia TechnoledgBR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-48/0C-48c optical interface shall confornopdical parameters for
application category LR-1 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-48/0C-48c optical interface shall confornopdical parameters for
application category LR-2 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-48/0C-48c optical interface shall confornopdical parameters for
application category LR-3 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Desired] Software programmable SFP that supports OC-3/OGpli2al interface shall
conform to optical parameters for application catgger Telcordia Technologies
GR-253-CORE, Sections 4.1 and 4.2, and Tablesheligh 4-11.

[Desired] Programmable SFP that supports OC-3/0OC-3c and @Q€&-22¢ optical
interfaces shall be capable of having an MMF istegfoption for both transmit and receive
using MMF as described in ITU-T Recommendation G.&6d ANSI 105.06-2002.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

[Desired] Software programmable SFP that supports OC-3/00Q28 and
OC-3c/0OC12c/OC-48c optical interface shall conféonoptical parameters for application
category per Telcordia Technologies GR-253-CORIEti&@es 4.1 and 4.2, and Tables 4-1
through 4-11.

[Required] The OC-192 optical interface shall conform to ttendard SONET rates and
formats documented in ANSI T1.105.

[Required] The OC-192 optical interface shall conform to ogitigarameters for
application category SR-1 per Telcordia Technole@®R-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-192 optical interface shall conform to ogitigarameters for
application category IR-1 per Telcordia TechnoledgBR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-192 optical interface shall conform to ogitigarameters for
application category IR-2 per Telcordia TechnoledgBR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-192 optical interface shall conform to ogitigarameters for
application category LR-1 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-192 optical interface shall conform to ogitigarameters for
application category LR-2 per Telcordia TechnoledgR-253-CORE, Sections 4.1 and
4.2, and Tables 4-1 through 4-11.

[Required] The OC-192 optical interface shall conform to ogitigarameters for
application category IR-3 per Telcordia Technolsd&R-253-CORE, Sections 4.1 and 4.2,
and Tables 4-1 through 4-11.

[Desired] The OC-768 optical interface shall conform to skendard SONET rates and
formats documented in ANSI T1.105.

[Desired] All SONET OC-N interfaces shall be software-proeisto SDH STM-N.

[Desired] The software has to provide options for the OC¢Bugh OC-48 optical
interfaces and the upgrade capability to the nigttdr optical rate by changing cards
unless the optics is software programmable. Ifojhics is software programmable, then
this capability must be allowed by changing thdéwgafe setting to the next higher rate.
Both procedures must preserve the customer daw@spmoed on the optical interface and
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move to the equivalent bandwidth slot startinghathieginning STS. Example: OC-3
upgrade to OC-12, OC-12 to OC-48, and OC-48 to OZ-1Customer provisioned on OC-
3 (STS-1 through 3) will occupy STS-1 through 3tlea OC-12 after the upgrade is
completed.

55.34.3 AGF Functional Device SDH Interface Requirements

10.

11.

[Required] The STM-1/STM-1c optical interface shall confornofatical parameters for
application code I-1 per ITU-T Recommendation G,9=able 2.

[Required] The STM-1/STM-1c optical interface shall conformofatical parameters for
application code S-1.1 per ITU-T Recommendatiorb@,.Jable 2.

[Required] The STM-1/STM-1c optical interface shall conformofatical parameters for
application code S-1.2 per ITU-T Recommendatiorb@.Jable 2.

[Required] The STM-1/STM-1c optical interface shall conformofatical parameters for
application code L-1.1 per ITU-T Recommendation53,9able 2.

[Required] The STM-1/STM-1c optical interface shall conformoatical parameters for
application code L-1.2 per ITU-T Recommendation33,9able 2.

[Required] The STM-1/STM-1c optical interface shall conformofatical parameters for
application code L-1.3 per ITU-T Recommendation53,9able 2.

[Optical/Desired] The STM-1 interfaces shall be capable of haviniyldfF interface
option for both transmit and receive using MMF asdatibed in ITU-T Recommendation
G.651.

[Required] The STM-1/STM-1c interfaces shall be capable aig$SMF as described in
ITU-T Recommendation G.652.

[Required] The STM-4/STM-4c optical interface shall conformofatical parameters for
application code 1-4 per ITU-T Recommendation G,9#ble 3.

[Required] The STM-4/STM-4c optical interface shall conformofatical parameters for
application code S-4.1 per ITU-T Recommendatiorb@,.Jable 3.

[Required] The STM-4/STM-4c optical interface shall conformofatical parameters for
application code S-4.2 per ITU-T Recommendatiorb@,.Jable 3.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

[Required] The STM-4/STM-4c optical interface shall conformofatical parameters for
application code L-4.1 per ITU-T Recommendation33,9able 3.

[Required] The STM-4/STM-4c optical interface shall conformofatical parameters for
application code L-4.2 per ITU-T Recommendation53,9able 3.

[Required] The STM-4/STM-4c optical interface shall conformofatical parameters for
application code L-4.3 per ITU-T Recommendation33,9able 3.

[Desired] The STM-4/STM-4c interfaces shall be capable oifgan MMF interface
option for both transmit and receive using MMF asdatibed in ITU-T Recommendation
G.651.

[Required] The STM-4/STM-4c interfaces shall be capable ohgS$MF as described in
ITU-T Recommendation G.652.

[Required] The STM-16/STM-16c¢ optical interface shall confamroptical parameters
for application code 1-16 per ITU-T Recommendat®957, Table 4.

[Required] The STM-16/STM-16c optical interface shall confamroptical parameters
for application code S-16.1 per ITU-T Recommenda®957, Table 4.

[Required] The STM-16/STM-16c¢ optical interface shall confamroptical parameters
for application code S-16.2 per ITU-T Recommenda957, Table 4.

[Required] The STM-16/STM-16c optical interface shall confamroptical parameters
for application code L-16.1 per ITU-T Recommendai®.957, Table 4.

[Required] The STM-16/STM-16c optical interface shall confamroptical parameters
for application code L-16.2 per ITU-T Recommendati®.957, Table 4.

[Required] The STM-16/STM-16c optical interface shall confamroptical parameters
for application code L-16.3 per ITU-T Recommendai®.957, Table 4.

[Desired] Software programmable SFP that supports STM-1/&Tand STM-1c/STM-4c
Optical interface shall conform to optical param&fer application Code L-16.2 per
ITU-T Recommendation G.957, Table 4.

[Desired] Programmable SFP that supports STM-1/STM-4 opiticarfaces shall be
capable of having an MMF interface option for bsimsmit and receive using MMF as
described in ITU-T Recommendation G.651.
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25. [Desired] Software programmable SFP that supports STM-1/4T8TM-16 optical
interface shall conform to optical parameters faplecation code L-16.2 per ITU-T
Recommendation G.957, Table 4.

26. [Required] The STM-64 Optical interface shall conform to ITUREcommendation
G.691 optical interfaces for Single-Channel STMsgdtems.

27. [Desired] The STM-64 Optical interface shall conform to ITUREcommendation G.691.

28. [Required] The software has to provide options from the STM¥bugh STM-16 optical
interfaces and the upgrade capability to the nigttdr optical rate by changing cards
unless the optics is software programmable. Ifojhigcs is software programmable, then
this capability must be allowed by changing thdéwgafe setting to the next higher rate.
Both procedures must preserve the customer davégsmoed on the optical interface and
move to the equivalent bandwidth slot startinghathieginning STM. Example: STM-1
upgrade to STM-4, STM-4 to STM-16, and STM-16 tdvB&4. Customer provisioned on
STM-1 (VC3-1 through VC3-3) will occupy STM-1 VC3ttirough 3 on the STM-4 after
the upgrade is completed.

29. [Required] The AGF functional device shall be able to prmns monitor, and detect
faults, and restore optical services in a standatdand automated fashion.

5.5.34.3.1 AGF Functional Device Lambda InterfacRequirements
1. [Conditional] The AGF functional device shall have Lambda ifiaiegs at the 10 Gigabit

rates. These shall be compatible with the transpquirements isection 5.5.3.3Transport
Switch Function.

1.2 [Required] Lambda interfaces shall be compliant with the ITIR&@commendation G.694.jr
grid if an AGF functional device supports Lambdteifaces.

55.344  AGF Functional Device Electrical Interface Requirements
1. [Conditional] The AGF functional device shall support STS-1{B&lectrical interfaces
that comply with specifications and pulse maskdeimed in Telcordia Technologies

GR-253-CORE, Chapter 4.4 and ANSI T1.102.

2. [Required] The AGF functional device shall support DS1 eleetrinterfaces that comply
with ANSI T1.102.

3. [Desired] The AGF functional device shall support DS1 pseud®wansport via gateway
SFPs
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13.

14.

15.

16.

[Required] The AGF functional device shall support channelized unchannelized DS1
Superframe (SF) format and Extended Superframe)(E8frat as specified in ANSI
T1.403. The ability to read or write the ESF datk is required. The selection of format
for any particular DS1 interface shall be usercelae.

[Required] The AGF functional device shall support Alternatarklinversion (AMI) and
Bipolar with Eight-Zero Substitution (B8ZS) linediag formats and unframed, D4, SF,
and ESF framing format as specified in ANSI T1.408we selection of framing format for
any particular DS1 interface shall be user-seldetab

[Required] The AGF functional device shall support both indbamd out-band Facility
Data Link (FDL) loop-up and loop-down codes as gaetin ANSI T1.403.

[Required] The AGF functional device shall support FDL statesssages and respond as
specified in ANSI T1.403.

[Required] The AGF functional device shall support unframedL2&ctrical signals.
[Required] The electrical interface shall comply with ITU-T &enmendation G.703.

[Required] The AGF functional device shall support DS1 bierat 1.544 Mbps +/- 32
ppm as specified in ANSI T1.101.

[Required] The AGF functional device shall support DS1 100 stwaible with maximum
length of 655 feet as specified in ITU-T RecommeiotiaG.703.

[Required] The AGF functional device shall support E1 eleetriaterfaces shall comply
with ITU-T Recommendation G.711.

[Required] The AGF functional device shall support both chdimed and unchannelized
E1l as specified in ITU-T Recommendation G.711.

[Required] The E1 electrical interface format shall supath 30 and 31 channels when
channelized with and without Cyclical Redundancg€h(CRC) as specified in ITU-T
Recommendation G.711. The selection of formatafor particular E1 interface shall be
user-selectable.

[Required] The AGF functional device shall support E1 bit rat.048 Mbps +/- 50
ppm as specified in ITU-T Recommendation G.703@rwD4.

[Required] The AGF functional device shall support DS3 eleeatriributary interfaces
that comply with ANSI T1.102-1993.
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[Required] The AGF functional device DS3 interface shall supp&s3 pulse shape that
meets both ITU-T Recommendation G.703 and TelcoFdizhnologies GR-499-CORE.

[Required] The AGF functional device shall support channeliaed unchannelized DS3
signals in either unframed, M13, or C-bit parityrfats per ANSI T1.101 and T1.404. The
selection of format for any particular DS3 intedahall be user-selectable.

[Required] The AGF functional device shall support DS3 C-hiténd alarm and control
signal to support alarm/status messages and lokmoatrol on the DS3 and/or individual
DS1 as specified in ANSI T1.101 and T1.404.

[Required] The AGF functional device shall support DS3 bierat 44.736 Mbps +/- 20
ppm as specified in ANSI T1.101.

[Required] The AGF functional device shall support E3 eleedricibutary interfaces that
comply with ITU-T Recommendation G.703.

[Required] The AGF functional device shall support channeliaed unchannelized E3
signals using line coding of High Density Bipola€8de (HDB-3).

[Required] The AGF functional device shall support E3 bit rat&4.368 Mbps +/- 20
ppm as specified in ITU-T Recommendation G.703.

[Required] The AGF functional device shall be able to prowvisimonitor, and detect
faults, and restore electrical (DS1, E1, DS3, EByises in a standardized and automated
fashion.

55.34.4  AGF Functional Device Ethernet Interface Requirements

[Required] The AGF functional device shall provide interfaéesEthernet, FE, and GbE
services in conformance with IEEE 802.3 for EtheteN interfaces.

[Desired] The AGF functional device shall provide interfaé@s10GbE Services in
conformance with IEEE 802.3 for Ethernet LAN/WANa@érfaces.

[Required] The Logical Link IWF shall terminate the MAC layef Ethernet as described
in Ethernet Standard IEEE 802.3.

[Required] Ethernet interfaces shall accommodate Ethernetgisickeater than 4470
bytes.
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[Required] Ethernet services shall support port-based and-flased VLANS for
multiple rates and customer interfaces as per IBEELQ.

[Required] The AGF functional device shall support transpakdmAN tagging for
Ethernet on SONET/SDH service.

[Required] The AGF functional device shall not, by defaulttfpem any Layer 3 IP
routing.

[Required] The AGF functional device shall be able to prowvisimonitor, and detect
faults, and restore Ethernet services in a stamddind automated fashion.

[Required] The AGF functional device shall selectively provigeS/CoS for Ethernet
services according to IEEE 802.1Q.

[Desired] Available Ethernet services shall include RPREAEB02.17b), Generic
Framing Procedure (GFP) (ITU-T Recommendation GL704.303), Hardware Link
Capacity Adjustment Scheme (LCAS), and Virtual Gadeoation (VCAT).

[Required] Ethernet and FE Services on SONET shall suppeR (TU-T
Recommendation G.7041/Y.1303), hardware LCAS, lodeoVCAT (VTL1.5), high order
(STS-1) VCAT, and CCAT; STS-1 and STS-3c.

[Desired] 10GbE services on SONET shall support GFP (ITUeEdmendation
G.7041/Y.1303), hardware LCAS, high order (STS-B506-3c) VCAT, and CCAT; STS-
1, STS-3c, STS-12¢, STS-48¢, and STS-192c.

[Required] Ethernet and FE services on SDH shall support GRP-T Recommendation
G.7041/Y.1303), hardware LCAS, low order VCAT (V@-and VC-3, and CCAT; VC-3
and VC-4.

[Required] Gigabit Ethernet services on SDH shall suppo® @FU-T Recommendation
G.7041/Y.1303), hardware LCAS, low order VCAT (V{-Bigh order (VC-4) VCAT,
and CCAT,; VC-3, VC-4, VC-4-3, and VC-4-16.

[Desired] Ten GbE services on SDH shall support GFP (ITREEommendation
G.7041/Y.1303), hardware LCAS, high order (VC-4)AT; and CCAT; VC-3, VC-4,
VC-4-3, and VC-4-16, and VC-4-64.

[Required] The AGF functional device shall selectively provptent-to-point Ethernet
services with dedicated non-shared bandwidth witlqaeuing or buffering Ethernet
frames.
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17. [Required] Gigabit Ethernet and 10GbE interfaces shall be-aatsing/auto-detecting
and auto-configuring between incoming GbE and 106&gE&als.

18. [Required] Ethernet and FE interfaces shall be auto-sensitggtetecting and auto-
configuring between incoming Ethernet and FE signal

553.4.6 AGF Functional Device Sorage Area Network Interface Requirements

1. [Desired] The AGF functional device shall provide Fiber @eativity (FICON) tributary
interfaces and services as per ANSI X3.230.

1.2 [Desired] The AGF functional device shall provide Enterpr&ervices Connectivity |
(ESCON) tributary interfaces and services as peBRAXB.296.

55.34.7  AGF Functional Device Cross-Connect Requirements

1. [Required] The AGF functional device shall cross connect i granularity of STS-1
and VT1.5 on a SONET AGF functional device.

2. [Required] The STS-1 (high order) cross-connect fabric dbaltapable of supporting at
least 320 G of cross connects at the STS-1/STM~El.le

3. [Required] The VT1.5 (low order) cross-connect fabric shallscalable and capable of
supporting at least 10 G of traffic at the VC-11AIZ level.

4. [Desired] The AGF functional device shall have an Etheswgtch fabrics separate from
its STS-1 or VT1.5 TDM fabric.

5. [Required] The IP Ethernet switch fabrics shall be scalalleé capable of supporting at
least 20 G of IP traffic.

6. [Required] The AGF functional device shall cross connect i granularity of VC-12,
VC-3, and VC-4 on a SDH AGF functional device (netessarily simultaneously with
STS-1 and VTL.5).

7. [Required] The AGF functional device shall perform Time Shatekchange (TSI) and
Time Slot Assignment (TSA) cross connect betweef D&rfaces and channelized DS3
interfaces into a SONET VT1.5 formatted within 8i€S containers.

8. [Required] The AGF functional device shall support structubetininistrative Unit-4
(AU-4) mapping for SDH applications using the ITWltplexing structure in ITU-T
Recommendation G.707.
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[Required] The AGF functional device shall be able to mapH1, T3, and E3 signals
into an AU-4 mapping structure as per ITU-T G.707.

[Required] The AGF functional device shall support VC-11, VE-YC-3, and VC-4
cross-connect capability for SDH AU-4-based system.

[Required] The AGF functional device shall support SDH/SONBhtainer gateway
functionalities (i.e., VC-3 to STS-1 and VC-11 tg 1/5).

[Desired] The AGF functional device shall have the ability@étime signals from either
VT1.5 or DS1 formats, as well as pass timing thiotige matrix directly to provide timing
up to Stratum 1 via DS1 ports.

[Required] The AGF functional device cross-connects and iatex$ shall be compatible
with network-side STS or Lambda cross-connecte@aISN switch or the DISN
Transport Element.

[Required] The AGF functional device cross-connects and iate$ at the AGF
functional device shall be transparent to all prtte switching at the DISN switch or the
DISN Transport Element.

[Required] The AGF functional device shall support SONET psawiing of CCAT
formats; OC-3c, OC-12c, OC-48c, and OC-192c.

[Desired] The AGF functional device shall support SONET psauiing of OC-768c
CCAT formats.

[Required] The AGF functional device shall support SDH promsng of CCAT formats;
VC-4-3c, VC-4-16¢, and VC-4-64c.

[Desired] The AGF functional device shall support SDH pramising of VC-4-256¢
CCAT formats.

55.34.8 AGF Functional Device Interface Performance Requirements

[Required] The AGF functional device shall meet the jittetania for SONET systems in
Telcordia Technologies GR-253-CORE, Section 5.6.

[Required] The AGF functional device shall meet the jittetamin for SDH systems
according to ITU-T Recommendation G.825 and ITU-T3z.
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[Required] The AGF functional device shall meet the interfpiter criteria specified for
UNI interfaces for ITU-T OTN.

[Required] The jitter tolerance measured at the OC-N intertatéhe AGF functional
device shall meet Figure A.1 input jitter toleraspecification documented in ANSI
T1.105.03.

[Required] The jitter tolerance measured at the DS3 interacthe AGF functional
device shall be at least 5 Unit Interval peak-takp@Jipp) between 10 Hertz (Hz) and 2.3
x 10° Hz, and at least 0.1 Ulpp between 60 % 40d 200 x 19Hz as per Figure 7-1 in
GR-499.

[Required] The jitter transfer measured between an input D&3face and the
corresponding output DS3 interface on an AGF fuumeti device (with its OC-12 or OC-3
signal looped-back) shall be less than the jitemdfer mask shown in Figure 7-4 of
GR-499.

[Required] The jitter generation measured at the OC-N interfac the AGF functional
device shall be less than 0.01 Ulrms, when measusied) a high-pass filter with 12-kHz
cut-off frequency per ANSI T1.105.03, Section A.3.3

[Required] The jitter generation due to DS3/STS-1 payload nmpfor the DS3 interface
on the AGF functional device shall be less thanllligp, without pointer adjustments as
per ANSI T1.105.03, Section 6.1.2.1.

[Required] The jitter generation due to DS3/STS-1 payload nmpfor the DS3 interface
on the AGF functional device shall be less thaneftials AO plus .3 Ulpp for a single
pointer adjustment as shown in Table 2 of ANSI 05.03-1994.

[Required] The jitter generation due to DS3/STS-1 payload nmpfor the DS3 interface
on the AGF functional device shall be less thanlig® for pointer adjustment bursts as
shown in Table 3 of ANSI T1.105.03.

[Required] The jitter generation due to DS3/STS-1 payload nmpfor the DS3 interface
on the AGF functional device shall be less thanllgh for phase transient pointer
adjustment bursts as shown in Table 4 of ANSI Ta.Q8.

[Required] The jitter generation due to DS3/STS-1 payload nmpfor the DS3 interface
on the AGF functional device shall be less thanlif for periodic pointer adjustments
as shown in Table 6 of ANSI T1.105.03-1994.
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[Required] The jitter generation due to DS3/STS-1 payload rmapfor the DS3 interface
on the AGF functional device shall be less thanplbetween 10 Hz and 500 Hz, and at
least 0.1 Ulpp between 8x10 3 and 40x10 3 Hz pguirei 7-1 of Telcordia Technologies
GR-499-CORE.

[Required] The jitter transfer measured between an input D&kface and the
corresponding output DS1 interface on the AGF fianetl device (with its OC-12 or OC-3
signal looped back) shall be less than the jiteangfer mask shown in Figure 7-4 of
Telcordia Technologies GR-499-CORE.

[Required] The jitter generation due to DS1/VT-1.5 payload piag without pointer
adjustments for the DS1 interface on the AGF fumal device shall be less than 0.7 Ulpp
per ANSI T1.105.03s, Section 6.1.1.1.

[Required] The jitter generation due to DS1/VT1.5 payload niag@and a single pointer
adjustment for the DS1 interface on the AGF fun@ialevice shall meet the single VT
pointer adjustment Maximum Time Interval Error (NEJImask shown on Figure 8 of the
ANSI T1X1.3/94-001R5 supplement to ANSI T1.105.03.

[Required] The jitter generation due to DS1/VT1.5 payload nag@and periodic pointer
adjustments for the DS1 interface on the AGF fuml device shall meet the periodic VT
pointer adjustment MTIE mask shown on Figure 1thefANSI T1X1.3/94-001R5
supplement to ANSI T1.105.03.

[Required] The maximum delay for a full STS passed throughAGé& functional device
(OC-N to OC-N), or for an STS add/drop shall nateed 25 microseconds (us) as per
Telcordia Technologies TR-496, (R) [3-45].

[Required] The maximum delay for a floating VT passed throaghlSN Access element
(OC-N to OC-N), or for a floating VT add/drop (OC#dllow-speed or low-speed to
OC-N) shall not exceed 50 microseconds (us) a3 @leordia Technologies, TR-496, (R)
[3-46].

55.34.9 AGF Functional Device Equipment Redundancy Requirements

[Required] No single failure in the switch fabric shall affeervice. The AGF functional
device shall meet Telcordia Technologies GR-299&RE@equirements for fabric
availability.

[Required] The interface cards shall be capable of switchigtgvben the working and
protection switch fabric in an errorless mannemfi@nual operation, and in a hitless
manner for automated operation. No bits shalbisedr corrupted with errorless
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switching. Bit errors are allowed with hitless &sking. However, hitless switching shall
not cause downstream reframing to occur.

[Required] A PDH (DS1, DS3, E1, E3) card shall support a brfiguration.
[Desired] A PDH (DS1, DS3, E1, E3) card should support adoNfiguration.

[Required] The AGF functional device shall support redungantessor and cross-
connect matrix working in an active/standby mode.

[Required] The AGF functional device shall support redungawer supply and
electrical feeds.

5.5.3.4.10 AGF Functional Device General Protection Requirements

1.

[Required] It shall be possible to provision any SONET portfel APS, 1:N APS; 1:N
OP, 2-Fiber UPSR per Telcordia Technologies GR-1@QRE, or 2/4-Fiber BLSR per
Telcordia Technologies GR-1230-CORE.

[Required] It shall be possible to provision any SDH portfeil APS, 0:1 APS, 1:N
APS, 1+1 2/4-Fiber Unidirectional Ring, or 2-Fibd& Shared Protection Ring per ITU-T
Recommendation G.841.

[Required] When the AGF functional device participates in pagipoint UPSR or BLSR
protection, switching shall take place in 50 m$ieJe protection mechanisms shall be
definable and selectable from the EMS, and shédk dfie selection of revertive and non-
revertive restoration mechanisms.

[Required] When the AGF functional device participates in pagipoint UPSR or BLSR
protection and the selection of revertive restorathnechanisms shall have a revertive
timer that is software programmable in a 30-sedooement from 0 to 5 minutes, at a
minimum.

[Required] The service restoration for a protection switchlidb@automatic and
accomplished without human or central managemestésyintervention.

[Required] The protection switching mechanism shall be inddpahamong separately
managed network domains. A protection switch ia separately managed network
domain shall not propagate or relay to anotherrs¢gly managed network domain.
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11.

[Required] The maximum detection time to determine if a signBER threshold is
exceeded shall comply with Telcordia Technologi€&253-CORE and ITU-T
Recommendation G.783.

[Critical] Once a decision is made to switch, the terminaldipack switching shall take
place within 50 ms, as described in Telcordia Tetdgies GR-253-GORE and ITU-T
Recommendation G.783.

[Required] Catastrophic failures on a user-definable ExcesB&R (EBER) condition
shall be detected by an equipment-protected cipagk in a terminal within 10 ms as
described in Telcordia Technologies GR-253-GOREI&akdT Recommendation G.783.

[Required] When equipped, the AGF functional device shall & gliant with types and
characteristics of SDH network protection architees as defined in ITU-T G.841.

[Required] When equipped, the AGF functional device shall timliant with
interworking of SDH network protection architectsiigs defined in ITU-T
Recommendation G.842.

5.5.3.4.11 AGF Functional Device Interoperability Requirements

1.

[Required] The AGF functional device user interfaces, softwérmware, and hardware
shall be fully compatible and interoperable witld avithout protection mechanisms of the
OTS muxponder, OTS ROADM, ODXC, M13, STI, DSN ME8Bgcryption devices, and
DISN Provider (P), Provider Edge (PE), Aggregafrouters (ARS).

[Required] TheAGF functional device cross-connects and interfatedl be compatible
with network-side STS, STM, or Lambda cross-comnatthe OTS muxponder, OTS
ROADM, and ODXC.

[Required] The AGF functional deviceross-connects and interfaces at the AGF
functional device shall be compatible with all mation switching at OTS muxponder,
OTS ROADM, ODXC, M13, STI, DSN MFES, encryption dess, and DISN P, PE, ARs.

55.3.4.12 AGF Functional Device Fault Management Requirements

1.

[Required] The AGF functional device shall send the approprAS and RDI to
adjacent systems, the EMS, and/or the higher imaglagement system after detecting
signal failure or degraded conditions for a spedifalarm or indication activation time, as
described in ANSI T1.231, Tables 2, 6, and 11.
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[Required] The AGF functional device shall remove the appmtpriAlS and RDI after
the source system has cleared the signal failudegraded condition for a specified alarm
or indication activation time, as described in AN31231, Tables 2, 6, and 11.

[Required] Alarms shall indicate circuit-level or signal alanas well as alarms in the
AGF functional device itself, such as Span Failu@S, Path Switch Complete/Fail, Laser
Degradation, Card Failure, and Card Mismatch.

[Required] Standard SONET alarms shall be supported by thersysncluding LOS,
LOP, LOF, Rx AIS, RDI, and RFI.

[Required] The AGF functional device shall indicate SONET tuignsynchronization
failures. The AGF functional device shall giveaarm showing the inability to establish a
PLL. The AGF functional device shall have the iffptio monitor the BITS incoming
references (BITS-A and BITS-B). The AGF functiodalice shall give an alarm when
there is any timing change, e.g., a switch from®&HA to BITS-B.

[Required] Each NE shall detect, report, and clear the foltmpgignal failure events or
conditions: LOS, LOF, LOP, SEF, AIS, and OOF, adogy to ANSI T1.231.

[Required] The AGF functional device shall provide the folloiDS3 alarms and report
them to the EMS: LOS and AIS (or blue alarm). iBiébns are the same as with DS1.
The AGF functional device shall be able to transani receive the Far-End Out Of Frame
(FEOOF) alarm for those AGF functional devices thatsmit them. In addition, the AGF
functional device shall be able to transmit aneiez Far-End Alarm and Control (FEAC)
signals. The FEAC option allows the AGF functiodaVice to display far-end alarm and
status information via the FEAC channel and tognaih FEAC messages from the near
end to the far end.

[Required] The AGF functional device shall provide the follogiSONET VT alarms
and report them to the EMS: include signal labedmatch, receive unequipped, and Rx
AIS. Signal label mismatch tells whether the Vlpad is locked or floating. Receive
unequipped indicates that the far-end SONET patrizdt been provisioned.

[Required] The AGF functional device shall provide the folloiDS1 alarms and report
them to the EMS: AIS or yellow alarm, LOS, Rematarm Indication (RAIl)/yellow

alarm, and excess zeroes. Alarm Indication Signmansmitted as a result of a received
LOS. The RAI or yellow alarm is transmitted upatreto indicate a red alarm or LOS
downstream. Alarms shall indicate which physiaatt jis receiving or transmitting the
alarm. The yellow or RAI alarm is for ESF circuitsly. Excess zeroes alarm only applies
to D4/Superframe circuits.
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10. [Required] The AGF functional device shall have LEDs for minmajor, and critical
alarms and the LED must be set and cleared whéarra af the defined category is
present or cleared as defined by Telcordia Teclye$oGR.253-CORE.

11. [Required] The AGF functional device shall provide alarm stauith at least the
following minimum information: reference numbeate and time of occurrence, node
name, card type/slot, severity (i.e., minor, magoitjcal, informational), and alarm status
(set, clear, transient).

5.5.3.4.13 AGF Functional Device Performance Monitoring Requirements

1. [Required] The AGF functional device shall provide a perforeemonitoring capability
of all the supported interfaces (i.e., PDH, SONEDH) in accordance with Telcordia
Technologies GR-253-CORE, and ITU-T RecommendaB@29.

2. [Required] The PDH performance monitoring shall provide ESje8ally SES,
Unavailable Seconds, BP or CV, LOS, and AIS in adaoce with Telcordia Technologies
GR-820-CORE and ITU-T Recommendations G.826.

3. [Required] The SONET performance monitoring shall provide &S, unavailable
seconds, CV, LOS, AIS, and pointer adjustmentsaoalance with Telcordia
Technologies GR-499-CORE.

4. [Required] The SDH performance monitoring shall provide ESSStnavailable
seconds, CV, LOS, AIS, and pointer adjustmentaoalance with ITU-T G.829.

5. [Required] The Ethernet performance monitoring shall providelavailability time,
various pack sizes, undersize packets, jumbo frafrese alignment errors, frame check
sequence errors, fragmentation, and CRC alignnremtsan accordance with IEEE 802.3.

6. [Required] The optical card performance monitoring shall pdevieceive power,
transmit power, bias current, low power threshaltj high power threshold in accordance
with Telcordia Technologies GR-253-CORE.

7. [Required] All interfaces shall provide alarm thresholds fomoe rates that are determine
to be degraded (10E-6) and failed (10E-3) and deekrms based on the error rates to the
user via the alarm in accordance with Telcordiahfietogies GR-253-CORE and ITU-T
Recommendation G.829.
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5.5.3.4.14 AGF Functional Device Requirements

1.

10.

11.

[Required] The AGF functional device shall perform hair-pingiand ADM functions in
accordance with Telcordia Technologies GR-496-CORE.

[Required] The AGF functional device shall perform drop ADM@ions in accordance
with Telcordia Technologies GR-496-CORE.

[Required] The AGF functional device shall perform continuedM functions in
accordance with Telcordia Technologies GR-496-CORE.

[Desired] The AGF functional device shall perform drop aoedtinue ADM functions in
accordance with Telcordia Technologies GR-496-CORE.

[Required] The AGF functional device shall provide the abitbyhub or nest lower DISN
Access elements in a linear or ring configuratiamT user-side interfaces.

[Desired] The AGF functional device shall not use extermailnections for ring
interconnection. Where multiple rings can be suggabby a single shelf, connectivity
between rings shall be accomplished via the switalrix. No external connection
between tributary interfaces shall be used to atossect rings in the same bay.

[Required] The AGF functional device shall be protocol-trangp&to incoming bit
streams. Except for internetworking functions assted with Ethernet services within the
AGF functional device, the AGF functional devicalsimot perform any user protocol
conversions.

[Required] The AGF functional device shall not impart any esronto the connections
during cross-connects, grooming, or multiplexing.

[Required] The AGF functional device shall perform hair-pingicross-connects without
affecting the line capacity rate of the AGF funobdevice.

[Required] The AGF functional device shall send the approprilS and RDI to

adjacent AGF functional devices, the EMS, and/ghér level management systems after
detecting signal failure or degraded conditionsaf@pecified alarm or indication activation
time per ANSI T1.231, Tables 2, 6 and 11.

[Required] The AGF functional device shall remove approprisi® and RDI after
another AGF functional device has cleared the $igilare or degraded conditions for a
specified alarm or indication activation time ped®l T1.231, Tables 2, 6, and 11.
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12.

13.

14.

15.

16.

[Desired] The AGF functional device shall have internablloand remote terminal
loopback capability per Telcordia Technologies GBRB-ZORE, (R) 6-380.

[Required] The AGF functional device shall have a local andote service loopback
capability as per Telcordia Technologies GR-253-EOR) 6-389.

[Required] The AGF functional device with DS1/E1 line termioat shall provide both
DS1/E1 terminal and service loopback capabiliteper Telcordia Technologies
GR-253-CORE, (O) 6-397.

[Required] The AGF functional device with DS3 line terminatsoshall provide both DS3
terminal and service loopback capabilities per del@ Technologies GR-253-CORE, (O)
6-397.

[Desired] The AGF functional device should support BER Tegtising standard test
patterns: PRBS15, PRBS20, PRBS23, QRSS, and ABL1s0

5.5.3.4.15 AGF Functional Device Interface Performance Requirements

1.

[Required] The AGF functional device shall meet the jittetenia for SONET systems in
Telcordia Technologies GR-253-CORE, Section 5.6.

[Required] The AGF functional device shall meet the jittetamin for SDH systems
according to ITU-T Recommendations G.825 and ITRecommendations G.732.

[Required] The AGF functional device shall meet the interfpiter criteria specified for
UNI interfaces for ITU-T OTNSs.

[Required] The jitter tolerance measured at the OC-N intertatéhe AGF functional
device shall meet Figure A.1 input jitter toleraspecification documented in ANSI
T1.105.03.

[Required] The jitter tolerance measured at the DS3 interfaca DISN Access element
shall be at least 5 Ulpp between 10 Hz and 2.3»HF) and at least 0.1 Ulpp between 60
x 10° and 200 x 1DHz per Figure 7-1 in TR-499.

55.3.4.16 AGF Functional Device EMS Requirements

1.

[Required] The AGF functional device EMS shall report PHY (kayt) statistics.
Further, it shall report Layer 2 errors. It shafbort all QoS parameters defined for the
RPR as described in IEEE 802.17.
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[Required] The AGF functional device EMS shall be able tokriiame errors, P-Bit
parity errors, C-Bit parity errors, and FEBE.

[Required] The AGF functional device EMS shall be able to jsimn the AGF

functional device on all interfaces (i.e., PDH/SON&DH/Ethernet) and be able to
provision a circuit using the different types obss-connects (VT1.5, VC-11, VC-12, VC-
3, VC-4, STS-1, STM-1, STS-3c, STM-4, STS-12c, STH)-STS-48c, STM-64, and STS-
192c).

[Required] The AGF functional device EMS shall be able to ¢hpitotection topologies
APS 1+1, UPSR, and BLSR.

[Required] The AGF functional device EMS shall be able to jsmn card parameters
required for interoperability to interconnectingroar systems; and interface framing
format, and line type, line build out.

[Required] The AGF functional device EMS shall be able to smn alarms profiles
according to network requirements (i.e., minor,anggritical, none service affecting, and
none reporting).

[Required] The AGF functional device EMS shall be able to eavand retrieve alarm
and administration logs.

[Required] The AGF functional device EMS shall be able toteetalarm threshold on
any interface (i.e., SD and SF).

[Required] The AGF functional device EMS shall be able to jsmn all administrated
and security screens based on password levelne®vork IP address, NE name, user
accounts, and radius server).

5.5.3.4.17 Physical Design Requirements

1.

[Required] All TSF elements shall meet the EMC/EMI requirensatiéfined in FCC Part
15 Class A.

[Required] All TSF elements shall meet the EMC/EMI requirensatiéfined in Telcordia
Technologies GR-1089-CORE.

[Required] All TSF elements shall meet the EMC/EMI requirensestetfined in ETSI EN
50082.
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10.

11.

12.

13.

14.

[Required] All TSF elements shall meet the EMC/EMI requirensesefined in ETSI EN
55022.

[Required] All TSF elements shall meet the EMC/EMI requirensesiefined in ETSI EN
300-386.

[Required] All TSF elements shall be designed to operate oaatisly in the following
environment ranges without degradation. TempegatQrto +50°C, Humidity: 5 to 95
percent relative humidity, without condensation.

[Required] All TSF elements shall be designed to be fully agienal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C,
Humidity: 5 to 95 percent relative humidity, witlhtacondensation.

[Required] All TSF elements shall be designed to operate paatisly in the following
environment range without degradation. Altitud&00 to 15,000 ft AMSL.

[Required] All TSF elements shall be designed to be fully apienal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

[Required] All TSF elements shall adhere to NEBS Level 3 coamge standards for
acceptable voltage ranges, EMI, and ESD safetyshali be operable using standard 48V
dc power as well as having redundant isolated pawgert feeds. For certain sites, an
alternative ac/dc rectifier may need to be suppitedower the system and shall be able to
switch 110/220 V with redundant isolated power mesu

[Required] All TSF elements shall be fully operational throaghthe battery voltage
range of -41.5 to -56 VDC.

[Required] All TSF elements shall not be damaged and shabvescto normal
performance following application of the followimgaximum transient voltages for the
durations given (nominal voltage 48 VDC): 75 VReP1 msec, 60 VP-P for 500 msec.

[Required] All TSF elements shall be fully NEBS, Level 3 compt.
[Required] All TSF elements shall be designed to operate paatisly in the following

environment ranges without degradation. TempegatQrto +50°C, Humidity: 5 to 95
percent relative humidity, without condensation.
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15. [Required] All TSF elements shall be designed to be fully afienal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C,
Humidity: 5 to 95 percent relative humidity, withtacondensation.

16. [Required] All TSF elements shall be designed to operate paoatisly in the following
environment range without degradation. Altitud&00 to 15,000 ft AMSL.

17. [Required] All TSF elements shall be designed to be fully agienal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

18. [Required] All TSF elements shall adhere to NEBS level 3 coamge standards for
acceptable voltage ranges, EMI, and ESD safetyshali be operable using standard 48V
dc power as well as having redundant isolated pavgert feeds. For certain sites, an
alternative ac/dc rectifier may need to be suppitedower the system and shall be able to
switch 110/220 V with redundant isolated power mesu

19. [Required] All TSF elements shall be fully operational throaghthe battery voltage
range of: -41.5to -56 VDC.

20. [Required] All equipment shall have been tested and registesezbmpliant to the
following electrical safety standards: UL-1950, E1960, and IEC 60950.

5.5.3.4.18 AGF Functional Device Sandards Compliance Requirements

The standards in effect when the equipment waisdaguired are listed. Updates to the
standards since that point in time are identifreriackets. When the manufacturer provides
new components for the COTS items to the same eéehat satisfy updated standards, DISA
will often purchase and install those componentsctmommodate growth, but will not replace
existing components unless there is another rel@sdo so. As such, components will be
operational within DISN that satisfy multiple vesss of the standards. Testing will need to be
undertaken using the standard release that appliggt component, where the revised standard
cannot be satisfied by the original component.

1. [Required] ITU-T Recommendation G.651.1 (2007)
2. [Required] ITU-T Recommendation G.652 (10/2000) (Revised i63)0
3. [Required] ITU-T Recommendation 694.1 (2002)

4. [Required] ITU-T Recommendation G.703 (2001)
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5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]
[Required]

[Required]

ITU-T Recommendation G.707/Y.1322 (2007)
ITU-T Recommendation G.709/Y.1331

ITU-T Recommendation G.711 (1988)

ITU-T Recommendation G.732 (1988).

ITU-T Recommendation G.783 (2006)

ITU-T Recommendation G.825 (2000)

ITU-T Recommendation G.829

ITU-T Recommendation G.841 (1998)

ITU-T Recommendation G.842 (1997)

ITU-T Recommendation G.872 (2001)

ITU-T Recommendation G.957 (2006)

ITU-T Recommendation G.7041/Y-1303 (2003) (Revised008)
ANSI T1.101

ANSI T1.102-1999

ANSI T1.105.1-2000

ANSI T1.105.03-1994 (Revised 2003 (R2008))
ANSI T1.105.06 — 2002 (R2007)

ANSI T1.107-2002 (R2006)

ANSI T1.231-1993 (Revised 2003 (R2007))
ANSI T1.403-1999 (R2007)

ANSI T1.404-2002 (R2006)
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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[Required] Telcordia Technologies GR-253-CORE, Issue 3, Seipeer2000 (Issue 4,
December 2005)

[Required] Telcordia Technologies GR-496-CORE, Issue 1, Deeerh98, (Issue 2,
August 2007)

[Required] Telcordia Technologies GR-499-CORE, Issue 2, DeeerhB98 (Issue 3,
September 2004)

[Required] Telcordia Technologies GR-820-CORE, Issue 2, Dss 1997
[Required] IEEE 802.3-2008

[Required] IEEE 802.1Q-2003

[Required] IEEE 802.17-2004, IEEE standard for informatiorhtemlogy-
telecommunications and information exchange betvggstems-local and metropolitan
area networks-specific requirements-part 17: isggipacket ring (RPR) access method
and physical layer specifications

[Required] X3-230. ANSI FC-SB-3 and INCITS 230:1994 [R2004]

[Required] British Standards Institute BS EN 60950-1 Audis2006

[Required] IEC 60950-1, 2006

[Required] CFR FCC Part 15, Class A

[Required] Network Equipment - Building System (NEBS), Le@el

[Required] Underwriters Laboratories, Inc. UL-1950, Firsttieoh 1989

55.35  Access Aggregation Function M13 Device

55.35.1 Description

The M13 functionally multiplexes DS1s into a DS3.

55.35.2 M13 Electrical Interface Requirements

[Required] The M13 shall support DS1 electrical interfaces twemply with ANSI
T1.102.
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2. [Required] The M13 shall support channelized and unchanned@t Superframe (SF)
format and ESF format as specified in ANSI T1.408e ability to read/write the ESF data
link is required. The selection of format for guarticular DS1 interface shall be user-
selectable.

3. [Required] The M13 shall support AMI and B8ZS framing formatspecified in ANSI
T1.403. The selection of framing format for anytjgallar DS1 interface shall be user-
selectable.

4. [Required] The M13 shall support both in-band and out-bandL()HBop-up and loop-
down codes as specified in ANSI T1.403.

5. [Required] The M13 shall support FDL status messages and mespacording as
specified in ANSI T1.403.

6. [Required] The M13 shall support unframed DS1 electrical dgna
7. [Required] The electrical interface shall comply with ITU-T &emmendation G.703.

8. [Required] The M13 shall support DS1 bit rate of 1.544 Mbps32 ppm as specified in
ANSI T1.101.

9. [Required] The M13 shall support DS1 100 ohms cable with maximfength of 655 feet
as specified in ITU-T Recommendation G.703.

10. [Required] The M13 shall support DS3 electrical tributary nfeees that comply with
ANSI T1.102.

11. [Required] The M13 DS3 interface shall support DS3 pulse shiagiemeets both ITU-T
G.703 and Telcordia Technologies GR-499-CORE. Cdemina® equipment will not
work correctly on just meeting the pulse shapeeaitdrdia Technologies GR-499-CORE.
The interface can be software selectable to supiymint pulse shapes.

12. [Required] The M13 shall support channelized DS3 signalstimeeiM13 or C-bit parity
formats per ANSI T1.107 and T1.404. The seleatibformat for any particular DS3
interface shall be user selectable.

13. [Required] The M13 shall support DS3 C-bit far-end alarm aotml| signal to support
alarm/status messages and loopback control on $8eand/or individual DS1 as specified
in ANSI T1.107 and ANSI T1.404.

1382



DoD UCR 2010

14.

15.

16.

Section 5.5 — Network Infrastructure Product Requiements

[Required] The M13 shall support DS3 bit rate of 44.736 Mbps2€ ppm as specified in
ANSI T1.101.

[Required] The M13 shall be able to provision, monitor, antedefaults, and restore
electrical (DS1, E1, DS3) services in a standarteaed automated fashion.

[Required] The M13 shall be able to multiplex 28 DS1s intoregke DS3.

55353 M13 Interface Performance Requirements

[Required] The jitter tolerance measured at the DS3 interfaceghe M13 shall be at least
5 Ulpp between 10 Hz and 2.3 x*18z, and at least 0.1 Ulpp between 60 % dd 200 x
10% Hz as per Fig. 7-1 in Telcordia Technologies TR-49

[Required] The jitter transfer measured between an input D&kface and the
corresponding output DS1 interface on the M13 (Wwg&HDS3 signal looped back) shall be
less than the jitter transfer mask shown in Figi#eof Telcordia Technologies GR-499.

[Required] The jitter generation for the DS1 interface onMiE3 shall be less than 0.7
Ulpp as per ANSI T1.105.03s, Section 6.1.1.1.

55354  M13 Equipment Redundancy Requirements

1.

2.

[Required] The M13 shall support a redundant processor iacéime/standby mode.

[Required] The M13 shall support redundant power supplytetsd feeds.

55355 M13 Fault Management Requirements

[Required] The M13 shall send the appropriate AIS and RDIdja@nt systems, the
EMS, and/or the higher level management system @dtiecting signal failure or degraded
conditions for a specified alarm or indication aation time, as described in ANSI T1.231,
Tables 2, 6, and 11.

[Required] The M13 shall remove the appropriate AIS and Ridrahe source system
has cleared the signal failure or degraded comdftho a specified alarm or indication
activation time, as described in ANSI T1.231, Tal#le6, and 11.

[Required] Alarms shall indicate circuit-level or signal alanas well as alarms in the
M13 itself, such as LOS, AlS, LOF, and RDI.
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4. [Required] The M13 shall provide the following DS3 alarms aagdort them to the EMS:
LOS and AIS (or blue alarm). Definitions are tlaeng as with DS1. The M13 shall be
able to transmit and receive the FEOOF alarm fosemetwork elements (NESs) that
transmit them. In addition, the M13 shall be abléransmit and receive FEAC signals.
The FEAC option allows the M13 to display far-emarian and status information via the
FEAC channel and to transmit FEAC messages fromélae end to the far end.

5. [Required] The M13 shall provide the following DS1 alarms aagort them to the EMS:
AIS or yellow alarm, LOS, RAl/yellow alarm, and ess zeroes. Alarm Indication Signal
is transmitted as a result of a received LOS. RA¢&or yellow alarm is transmitted
upstream to indicate a red alarm or LOS downstreAtarms shall indicate which
physical port is receiving or transmitting the edarThe yellow or RAI alarm is for ESF
circuits only. The excess zeroes alarm only appgbeD4/Superframe circuits.

6. [Required] The M13 shall have LEDs for minor, major, and catialarms, and the LED
must be set and cleared when an alarm of the detiaggory is present or cleared, as
defined by Telcordia Technologies GR.253-CORE.

7. [Required] The M13 shall provide alarm status with at leastftiilowing minimum
information: reference number, date and time olio®nce, node name, card type/slot,
severity (i.e., minor, major, critical, informatiak), and alarm status (i.e., set, clear,
transient).

55356 M13 Performance Monitoring Requirements

1. [Required] The M13 shall provide a performance monitoring ¢égg on the DS1 and
DS3 interfaces in accordance with Telcordia Tecbgiels GR-820-CORE.

2. [Required] The DS1 and DS3 performance monitoring shall pr@&&, SES,
Unavailable Seconds, BP or CV, LOS, and AIS in etaoce with Telcordia Technologies
GR-499-CORE and GR-820-CORE.

3. [Required] All interfaces shall provide alarm thresholds foioe rates that are determine
to be degraded (10E-6) and failed (10E-3) and deekarms based on the error rates to the
user via the alarm in accordance with Telcordiahhetogies GR-820-CORE.

55.35.7 M13 Network Element Requirements

1. [Required] The M13 shall send the appropriate AIS and RDIldja@ent NES, the EMS,
and/or higher level management systems after diegesignal failure or degraded
conditions for a specified alarm or indication aation time as per ANSI T1.231, Tables 2,
6 and 11.

1384



DoD UCR 2010
Section 5.5 — Network Infrastructure Product Requiements

2. [Required] The M13 shall remove appropriate AlS and RDI afteother NE has cleared
the signal failure or degraded conditions for ac#fpel alarm or indication activation time
as per ANSI T1.231, Tables 2, 6, and 11.

3. [Required] The M13 shall have a DS1 and DS3 loopback capapir Telcordia
Technologies GR-253-CORE, (R) 6-397.

4. [Desired] The M13 should support BER testing using standastigatterns; PRBS15,
PRBS20, PRBS23, QRSS, and ATL1s0s.

55358 M13 EMSRequirements
1. [Required] The M13 EMS shall report PHY (Layer 1) statistics.

2. [Required] The M13 EMS shall be able to track frame errorswoek errors (i.e., AlS,
LOS, LOF), BPV, and CV.

3. [Required] The M13 EMS shall be able to provision interfaceap@eters required for
interoperability to interconnecting carrier systeimserface framing format, line type, and
line build out.

4. [Required] The DIM13 EMS shall be able to review and retriale&em and administration
logs.

5. [Required] The M13 EMS shall be able to set an alarm thresboldny interface (i.e.,
SD and SF).

6. [Required] The M13 EMS shall be able to provision all admirgitdd and security screens
based on password level (i.e., network IP addidSspame, user accounts, radius server).

55.35.9 M13 Physical Design Requirements

1. [Required] All M13 elements shall meet the EMC/EMI requirensedéfined in FCC Part
15 Class A.

2. [Required] All M13 elements shall meet the EMC/EMI requirensedéfined in Telcordia
Technologies GR-1089-CORE.

3. [Required] All M13 elements shall meet the EMC/EMI requirensedéfined in ETSI EN
50082.
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10.

11.

12.

13.

14.

[Required] All M13 elements shall meet the EMC/EMI requirensedéfined in ETSI EN
55022.

[Required] All M13 elements shall meet the EMC/EMI requirensedéfined in ETSI EN
300-386.

[Required] All M13 elements shall be designed to operate oomtisly in the following
environment ranges without degradation. Tempegat0rto +50°C, Humidity: 5 to 95
percent relative humidity, without condensation.

[Required] All M13 elements shall be designed to be fully gpienal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C,
Humidity: 5 to 95 percent relative humidity, witlhtacondensation.

[Required] All M13 elements shall be designed to operate oomtiisly in the following
environment range without degradation: Altitud&00 to 15,000 ft AMSL.

[Required] All M13 elements shall be designed to be fully @penal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

[Required] All M13 elements shall adhere to NEBS Level 3 caarpie standards for
acceptable voltage ranges, EMI, and ESD safetyshali be operable using standard 48V
dc power as well as having redundant isolated pawgert feeds. For certain sites, an
alternative ac/dc rectifier may need to be suppitedower the system and shall be able to
switch 110/220V with redundant isolated power medul

[Required] All M13 elements shall be fully operational throwogih the battery voltage
range of -41.5 to -56 VDC.

[Required] All M13 elements shall not be damaged and shativecto normal
performance following application of the followimgaximum transient voltages for the
durations given (nominal voltage 48 VDC): 75 VReP1 msec, 60 VP-P for 500 msec.

[Required] All M13 elements shall be fully NEBS, Level 3 conapit.
[Required] All M13 elements shall be designed to operate oomtiisly in the following

environment ranges without degradation. TempegatQrto +50°C, Humidity: 5 to 95
percent relative humidity, without condensation.
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15. [Required] All M13 elements shall be designed to be fully @penal after transportation
and/or storage in the following environment rangésmperature: -40 to +70°C,
Humidity: 5 to 95 percent relative humidity, withtacondensation.

16. [Required] All M13 elements shall be designed to operate ocowtisly in the following
environment range without degradation. Altitud&00 to 15,000 ft AMSL.

17. [Required] All M13 elements shall be designed to be fully @penal after transportation
and/or storage in the following environment rangeansport Altitude: -100 ft to +40,000
ft AMSL.

18. [Required] All M13 elements shall adhere to NEBS level 3 cdamte standards for
acceptable voltage ranges, EMI, and ESD safetyshali be operable using standard 48V
dc power as well as having redundant isolated pavgert feeds. For certain sites, an
alternative ac/dc rectifier may need to be suppitedower the system and shall be able to
switch 110/220 V with redundant isolated power mesu

19. [Required] All M13 elements shall be fully operational throogih the battery voltage
range of: -41.5to -56 VDC.

20. [Required] All equipment shall have been tested and registasezbmpliant to the following
electrical safety standards: UL-1950, EN60950, 89850, and C22-2 No. 950.

55.35.10 M13 Sandards Compliance Requirements

The standards in effect when the equipment waisdaguired are listed. Updates to the
standards since that point in time are identifreriackets. When the manufacturer provides
new components for the COTS items to the same eéehat satisfy updated standards, DISA
will often purchase and install those componentsctmommodate growth, but will not replace
existing components unless there is another rel@sdo so. As such, components will be
operational within DISN that satisfy multiple vesss of the standards. Testing will need to be
undertaken using the standard release that appliggt component, where the revised standard
cannot be satisfied by the original component.

1. [Required] ITU-T Recommendation G.703 (2001)
2. [Required] ITU-T Recommendation G.711 (1988)
3. [Required] ANSI T1.102-1999

4. [Required] ANSI T1.105.03-1994 (Revised 2003 (R2008))
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5. [Required] ANSI T1.107-2002 (R2006)
6. [Required] ANSI T1.231-1993 (Revised 2003 (R2007))
7. [Required] ANSI T1.403-1999 (R2007)
8. [Required] ANSI T1.404-2002 (R2006)

9. [Required] Telcordia Technologies GR-253-CORE, Issue 3, Seipter®000 (Issue 4,
December 2005)

10. [Required] Telcordia Technologies GR-499-CORE, Issue 2, DeezrhB98 (Issue 3,
September 2004)

11. [Required] Telcordia Technologies GR-820-CORE, Issue 2, Do 1997
12. [Required] ETSI EN-300-386

13. [Required] British Standards Institute BS EN 60950-1, Augys2006

14. [Required] IEC 60950-1, 2006

15. [Required] CFR FCC Part 15, Class A

16. [Required] Network Equipment GR-637 - Building System (NEBS)vel 3
17. [Required] Underwriters Laboratories, Inc. UL-1950, Firsttitcth 1989

55.3.6  Access Aggregation Function (AAG) Serial TDM Multiplexer
Functional Device

553.6.1 Description

The serial TDM multiplexes user serial synchronang asynchronous data interfaces and 2-
wire and 4-wire analog into one or more aggreghatgder bandwidth network interface trunks.
These services are currently provided by DISA witthie DISN using the Promina nodes and D4
channel banks but they may be offered by a sinfldvased device in the future. The network
interface trunks supporting these services mayoeged via DS1, DS3, E1, E3, Ethernet, FE,
GbE or serial data transport as required.

The data transport services offer fixed data rdbesgd end-to-end delay. Data services are
offered via the following interfaces:
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%24, RS-232

25. RS-422/449

#26. RS-530

«27. V.35

»28. Conditioned Diphase

For analog voice users, the serial TDM multiplex@pports foreign exchange (FX) signaling for
extending DSN connectivity to analog stations. TB#M multiplexer includes echo

cancellation to provide acceptable echo QoS toevogers. The analog services also support fax
and modem bypass. Some of the voice services are:

*=29. FX, office and station unit, with ground start, postart, automatic |
ringdown.
#30. 2-wire and 4-wire E&M signaling |

553.6.2 Serial TDM Multiplexer Network Interface Requirements

1. [Required] The serial TDM multiplexers shall support DS1 dlieet interfaces that
comply with ANSI T1.102.

2. [Required] The serial TDM multiplexers shall support chanrediand unchannelized
DS1 SF format and ESF format as specified in ANEAU3. The ability to read or write
the ESF data link is required. The selection offat for any particular DS1 interface shall
be user selectable.

3. [Required] The serial TDM multiplexers shall support AMI an82S framing format as
specified in ANSI T1.403. The selection of framilogmat for any particular DS1
interface shall be user selectable.

4. [Required] The serial TDM multiplexers shall support both Akl and out-band (FDL)
loop-up and loop-down codes as specified in ANSHT3.

5. [Required] The serial TDM multiplexers shall support FDL statnessages and respond
as specified in ANSI T1.403.

6. [Required] The serial TDM multiplexers shall support unfrani2gl electrical signals.
7. [Required] The electrical interface shall comply with ITUREcommendation G.703.

8. [Required] The serial TDM multiplexers shall support DS1raiie of 1.544 Mbps +/- 32
ppm, as specified in ANSI T1.101.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[Required] The serial TDM multiplexers shall support DS1 1bins cable with
maximum length of 655 feet, as specified in ITU-@cBmmendation G.703.

[Required] The serial TDM multiplexers shall support DS3ctleal tributary interfaces
that comply with ANSI T1.102-1993.

[Required] The jitter generation for the DS1 interface on T8V multiplexer shall be
less than 0.7 Ulpp per ANSI T1.105.03s, Sectionl611

[Required] Each alarm state shall be reported to the EMS.

[Required] The serial TDM multiplexers DS3 interface shall gopt DS3 pulse shape that
meets both ITU-T Recommendation G.703 and TelcoFdizhnologies GR-499-CORE.
Older Promina equipment will not work correctly jost meeting the pulse shape of
Telcordia Technologies GR-499-CORE. The interfeae be software selectable to
support both pulse shapes.

[Required] The serial TDM multiplexers shall support chanrediDS3 signals in either
M13 or C-bit parity formats per ANSI T1.107 and 404. The selection of format for any
particular DS3 interface shall be user selectable.

[Required] The serial TDM multiplexers shall support DS3 Cfhitend alarm and
control signal to support alarm/status messagesoapdack control on the DS3 and/or
individual DS1 as specified in ANSI T1.107 and ANS1.404.

[Required] The serial TDM multiplexers shall support DS3 liter of 44.736 Mbps +/- 20
ppm as specified in ANSI T1.101.

[Required] The serial TDM multiplexers shall be able to prastis monitor, and detect
faults, and restore electrical (DS1, E1, DS3) sewin a standardized and automated
fashion.

[Conditional] The serial TDM multiplexers shall support STSEC(1) electrical
interfaces that comply with specifications and puisasks as defined in Telcordia
Technologies GR-253-CORE Chapter 4.4, and ANSIJ2Z.1

[Required] The serial TDM multiplexers shall support E3 &lieal tributary interfaces
that comply with ITU-T Recommendation G.703.

[Required] The serial TDM multiplexers shall support chanredizand unchannelized E3
signals using line coding of HDB-3.
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21. [Required] The serial TDM multiplexers shall support E3 bieraf 34.368 Mbps +/- 20
ppm as specified in ITU-T Recommendation G.703.

22. [Required] The serial TDM multiplexers shall provide and gogt the MIL-STD 188c-
200 Conditioned Diphase interface at the data igtesified below.

23. [Required] The serial TDM multiplexers shall provide interfader Ethernet and FE
services in conformance with IEEE 802.3 for EtheteN interfaces.

24. [Required] The serial TDM multiplexers shall provide interfader Ethernet, FE, and
Gigabit Ethernet Services in conformance with |IEEER.3 for Ethernet LAN interfaces.

25. [Required] The serial TDM multiplexers shall not, by defapierform any Layer 3 IP
routing.

26. [Required] The serial TDM multiplexers shall be able to pramis monitor, and detect
faults, and restore Ethernet services in a stamkddind automated fashion.

27. [Required] The serial TDM multiplexers shall selectively pro@iQoS/CoS for Ethernet
Services according to IEEE 802.1Q.

28. [Desired] Available Ethernet services shall include RPREEEB02.17b), GFP (ITU-T
Recommendation G.7041/Y.1303), Hardware LCAS, aGAY.

29. [Required] Ethernet and FE services on SONET shall suppeR GTU-T
Recommendation G.7041/Y.1303), hardware LCAS, lodeoVCAT (VTL1.5), high order
(STS-1) VCAT, and CCAT; STS-1 and STS-3c.

30. [Required] The AGF functional device shall selectively provytEnt-to-point Ethernet

services with dedicated non-shared bandwidth witlqaeuing or buffering Ethernet
frames.

553.6.3 Serial TDM Multiplexer User Sde Interface Requirements

1. [Required] An analog interface shall be able to supportcweitl service close-end loop
start signaling per Telcordia Technologies TR-NWIG835, Paragraph 4.2.

2. [Required] An analog interface shall be able to supporta@veitl service open-ended loop
start signaling per Telcordia Technologies TR-NWI0G835, Paragraph 4.2.

3. [Required] An analog interface shall be able to support@vetl service close-end ground
start signaling per Telcordia Technologies TR-NWIGB835, Paragraph 4.3.
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10.

11.

12.

13.

14.

15.

16.

17.

[Required] An analog interface shall be able to support@veitl service open-end ground
start signaling per Telcordia Technologies TR-NWI0G835, Paragraph 4.3.

[Required] An analog interface shall be able to support@veiti service 2-wire E&M
signaling per Telcordia Technologies TR-NWT-00033&ragraph 4.4.

[Required] An analog interface shall be able to supportdveitl service 4-wire E&M
signaling per Telcordia Technologies TR-NWT-00033&ragraph 4.4.

[Required] An analog interface shall be able to support sweitickervice SF signaling per
Telcordia Technologies TR-NWT-000335, Paragraph 4.7

[Required] An analog interface shall be able to supportisph@eccess voice grade 1
(VG1) service per Telcordia Technologies TR-NWT-88D, Paragraph 5.3.1.

[Required] An analog interface shall be able to supportisph@ccess voice grade 2
(VG2) service per Telcordia Technologies TR-NWT-88D, Paragraph 5.3.2.

[Required] An analog interface shall be able to supportisph@eccess voice grade 3
(VG3) service per Telcordia Technologies TR-NWT-88D, Paragraph 5.3.3.

[Required] An analog interface shall be able to supportisph@ccess voice grade 4
(VG4) service per Telcordia Technologies TR-NWT-88D, Paragraph 5.3.4.

[Required] An analog interface shall be able to supportisph@eccess voice grade 5
(VGD5) service per TR-NWT-000335, Paragraph 5.3.5.

[Required] An analog interface shall be able to supportisph@ccess voice grade 6
(VGB6) service per Telcordia Technologies TR-NWT-889, Paragraph 5.3.6.

[Required] An data interface shall support RS-232 up to ¥&h@s using an EIA/TIA-
232-F interface. Both Data Communication Equipn{®&E) and data terminal
equipment (DTE) connections shall be supported.

[Required] An data interface shall support up to 6 Mbps usingQRS-422/RS-449
interface. Both DCE and DTE connections shalllygsrted.

[Required] An data interface shall support up to 2 Mbpsgsmond using an RS-530
interface. Both DCE and DTE connections shalllggpsrted.

[Required] An data interface shall support up to 6 Mbpsgs&ond using a conditioned
diphase interface. Both DCE and DTE connectioadl e supported.
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18. [Required] An data interface shall support up to 64 kbpagisi V.35 interface. Both
DCE and DTE connections shall be supported.

19. [Required] The DS1 requirement fection 5.5.3.6.8hall apply for user interfaces as
well as the network interface.

20. [Required] The DS1 user side interfaces shall support fraatidi services of n x 64 up
to at least 768 kbps.

21. [Required] The TDM multiplexer shall be able to assign DSfe any slot within a DS1
to create inverse multiplexer function.

22 [Required] For the user-side interfaces, the serial TDM ipldker shall be able to clock
data rates selectable from 1 bps to 6 mbps.

23 [Required] For the user-side interfaces, the serial TDM mldier shall be able to clock
and transport data at rates selectable among lbeviiog bps rates:

200 3,600 12,800 32,000 76,800 168,000 384,000 41002
400 4,800 14,400 38,400 86,400 192,000 448,000 41008
800 6,400 16,000 48,000 96,000 224,000 512,000 41089
1,200 7,200 16,800 56,000 112,000 230,400 672,0006361000
1,800 8,000 19,200 57,600 115,200 256,000 768,0006441000
2,400 9,600 24,000 64,000 128,000 288,000 772,000048000
3,200 12,000 28,800 72,000 144,000 336,000 896,000

55364  Serial TDM Multiplexer Equipment Redundancy Requirements

1. [Required] The serial TDM multiplexer shall support reduniarmcessor in an
active/standby mode with standby diagnostics statlisated locally and via the EMS.

2. [Required] The serial TDM multiplexer shall support redunidaower supply and
indicate their individual locally and via the EM&ach supply shall be capable of carrying
the entire load and shall have separate electeedls.

55.3.6.5 Serial TDM Multiplexer Fault Management Requirements

1. [Required] The serial TDM multiplexer shall send the appraerialS and RDI to
adjacent systems, the EMS, and/or the higher imaglagement system after detecting
signal failure or degraded conditions for a spedifalarm or indication activation time, as
described in ANSI T1.231, Tables 2, 6, and 11.
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2. [Required] The serial TDM multiplexer shall remove the appraj@ AIS and RDI after
the source system has cleared the signal failudegraded condition for a specified alarm
or indication activation time, as described in AN31231, Tables 2, 6, and 11.

3. [Required] Alarms shall indicate circuit-level or signal alanas well as alarms in the
TDM multiplexer itself, such as LOS, AIS, LOF, aR®I.

4. [Required] The serial TDM multiplexer shall provide the followy DS1 alarms and
report them to the EMS: AIS or yellow alarm, LO8\l/yellow alarm, and excess zeroes.
Alarm Indication Signal is transmitted as a resfilh received LOS. The RAI or yellow
alarm is transmitted upstream to indicate a redratar LOS downstream. Alarms shall
indicate which physical port is receiving or traiisimg the alarm. The yellow or RAI
alarm is for ESF circuits only. An excess zerdasnaonly applies to D4/super frame
circuits.

5. [Required] The serial TDM multiplexer shall have LEDs for minmajor, and critical
alarms, and the LED must be set and cleared wiadgra of the defined category is
present or cleared, as defined by Telcordia Tedyet GR-253-CORE.

6. [Required] The serial TDM multiplexer shall provide alarm statvith at least the
following minimum information: reference numbeate and time of occurrence, node
name, card type/slot, severity (i.e., minor, magoitjcal, informational), alarm status (i.e.,
set, clear, transient)

7. [Required] All interfaces shall provide alarm thresholds doror rates that are determined
to be degraded (10E-6) and failed (10E-3) and deamrms based on the error rates to the
user via the alarm in accordance with Telcordiahhetogies GR-820-CORE.

5536.6 Serial TDM Multiplexer Performance Monitoring Requirements

1. [Required] The serial TDM multiplexer shall provide a performea monitoring
capability on all the interfaces in accordance Wighcordia Technologies GR-8ZIORE.

2. [Required] The DS1 performance monitoring shall provide ESS Sihavailable seconds,
BP or CV, LOS, and AIS in accordance with Telcortieehnologies GR-499-CORE and
GR-820-CORE.

55.3.6.7 Serial TDM Multiplexer Network Element Requirements

1. [Required] The serial TDM multiplexers shall send the apprajariAlS and RDI to
adjacent NEs, the EMS, and/or higher level managésystems after detecting signal
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failure or degraded conditions for a specifiedral@r indication activation time as per
ANSI T1.231, Tables 2, 6 and 11.

[Required] The serial TDM multiplexers shall remove appro@iatS and RDI after
another NE has cleared the signal failure or deggtadnditions for a specified alarm or
indication activation time per ANSI T1.231, TabR%, and 11.

[Required] The serial TDM multiplexers shall have a DS1 loagk capability per
Telcordia Technologies GR-253-CORE, (R) 6-397.

553.6.8 Serial TDM Multiplexer EMS Requirements

[Required] The serial TDM multiplexer's EMS shall report PHlafyer 1) statistics.

[Required] The serial TDM multiplexer’s EMS shall be able tadk frame errors,
network errors (AIS, LOS, LOF), BPV, and CV.

[Required] The serial TDM multiplexer’s EMS shall be to prdeis interface parameters
required for interoperability to interconnectingroar systems; interface framing format,
line type, and line build out.

[Required] The serial TDM multiplexer’s EMS shall be to reviewd retrieve alarm and
administration logs.

[Required] The serial TDM multiplexer's EMS shall be able &t an alarm threshold on
any interface (i.e., SD and SF).

[Required] The serial TDM multiplexer’'s EMS shall be able toysion all administrated
and security screens based on password levelne®vork IP address, NE name, user
accounts, radius server).

553.6.9 Serial TDM Multiplexer Physical Design Requirements

[Required] All serial TDM multiplexers’ elements shall meeetBMC/EMI requirements
defined in FCC Part 15 Class A.

[Required] All serial TDM multiplexers’ elements shall meeetBMC/EMI requirements
defined in Telcordia Technologies GR-1089-CORE.

[Required] All serial TDM multiplexers’ elements shall meeetBMC/EMI requirements
defined in ETSI EN 50082.
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10.

11.

12.

13.

[Required] All serial TDM multiplexers’ elements shall meeetBMC/EMI requirements
defined in ETSI EN 55022.

[Required] All serial TDM multiplexers’ elements shall meeetBMC/EMI requirements
defined in ETSI EN 300-386.

[Required] All serial TDM multiplexers’ elements shall be dgsed to operate
continuously in the following environment rangesheut degradation: Temperature: 0 to
+50°C, Humidity: 5 to 95 percent relative humidiyithout condensation.

[Required] All serial TDM multiplexers’ elements shall be dgsed to be fully
operational after transportation and/or storagdeénfollowing environment ranges:
Temperature: -40 to +70°C, Humidity: 5 to 95 matcrelative humidity, without
condensation.

[Required] All serial TDM multiplexers’ elements shall be dgsed to operate
continuously in the following environment range lvaitit degradation: Altitude: -100 to
15,000 ft AMSL.

[Required] All serial TDM multiplexers’ elements shall be dgsed to be fully
operational after transportation and/or storagdénfollowing environment range:
Transport Altitude: -100 ft to +40,000 ft AMSL.

[Required] All serial TDM multiplexers’ elements shall adhéoeNEBS Level 3
compliance standards for acceptable voltage raiigéd,and ESD safety, and shall be
operable using standard 48V dc power as well ambaedundant isolated power input
feeds. For certain sites, an alternative ac/difiezcmay need to be supplied to power the
system and shall be able to switch 110/220V witlunelant isolated power modules.

[Required] All serial TDM multiplexers’ elements shall be fulbperational throughout
the battery voltage range of -41.5 to -56 VDC.

[Required] All serial TDM multiplexers’ elements shall not damaged and recover to
normal performance following application of theléoting maximum transient voltages for
the duration's given (nominal voltage 48 VDC): ilB-P for 1 msec, 60VP-P for 500
msec.

[Required] All serial TDM multiplexers’ elements shall be fuINEBS, Level 3
compliant.
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14. [Required] All serial TDM multiplexers’ elements shall be dgsed to operate
continuously in the following environment rangeshaut degradation. Temperature: 0 to
+50°C, Humidity: 5 to 95 percent relative humidiyithout condensation.

15. [Required] All serial TDM multiplexers’ elements shall be dgsed to be fully
operational after transportation and/or storagdeénfollowing environment ranges:
Temperature: -40 to +70°C, Humidity: 5 to 95 matcrelative humidity, without
condensation.

16. [Required] All serial TDM multiplexers’ elements shall be dgsed to operate
continuously in the following environment rangelvaitit degradation. Altitude: -100 to
15,000 ft AMSL.

17. [Required] All serial TDM multiplexers’ elements shall be dgsed to be fully
operational after transportation and/or storag@énfollowing environment range:
Transport Altitude: -100 ft to +40,000 ft AMSL.

18. [Required] All serial TDM multiplexers’ elements shall adh@oeNEBS level 3
compliance standards for acceptable voltage raiigéds,and ESD safety, and shall be
operable using standard 48V dc power as well ambaedundant isolated power input
feeds. For certain sites, an alternative ac/difiezcmay need to be supplied to power the
system and shall be able to switch 110/220 V wattundant isolated power modules.

19. [Required] All serial TDM multiplexers’ elements shall be fplbperational throughout
the battery voltage range of: -41.5to -56 VDC.

20. [Required] All equipment shall have been tested and registeoapliant to the following
electrical safety standards: UL-1950, EN60950, I&l 60950.

55.3.6.10 Serial TDM Multiplexer Standards Compliance Requirements

The standards in effect when the equipment waisdaguired are listed. Updates to the
standards since that point in time are identifreriackets. When the manufacturer provides
new components for the COTS items to the same eéehat satisfy updated standards, DISA
will often purchase and install those componentctmommodate growth, but will not replace
existing components unless there is another rel@sdo so. As such, components will be
operational within DISN that satisfies multiple siens of the standards. Testing will need to be
undertaken using the standard release that appliggt component, where the revised standard
cannot be satisfied by the original component.

1. [Required] ITU-T Recommendation G.703 (2001).
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2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[Required] ITU-T Recommendation G.711 (1988).

[Required] ANSI T1.102-1999.

[Required] ANSI T1.105.03-1994 (Revised 2003 (R2008)).

[Required] ANSI T1.107-2002 (R2006), Digital Hierarchy — Fotms&pecifications.
[Required] ANSI T1.231-1993 (Revised 2003 (R2007)).

[Required] ANSI T1.403-1999 (R2007).

[Required] ANSI T1.404-2002 (R2006).

[Required] Telcordia Technologies GR-253-CORE, Issue 3, Seipeer2000 (Issue 4,
December 2005)

[Required] Telcordia Technologies GR-499-CORE, Issue 2, DeezrhB98 (Issue 3,
September 2004)

[Required] Telcordia Technologies GR-820-CORE.

[Required] EIA/TIA-232-E (January 1991) (superseded by Ti22F)

[Required] TIA-422-B (May 1994) (ANSI/TIA/EIA-422-B-1994) (B000) (R2005)
[Required] EIA-449 (January 2000)

[Required] TIA-530-A (June 1992) (ANSI/TIA/EIA-530-A-92) (R® (R2003)
[Required] ETSI EN-300-386

[Required] British Standards Institute, August 6, 2006 BS @&1950-1

[Required] IEC 60950-1, 2006

[Required] CFR FCC Part 15, Class A

[Required] Network Equipment - Building System (NEBS), Le@el

[Required] Underwriters Laboratories, Inc. UL-1950, Firsttitoh, 1989
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Timing and Synchronization

Description

Figure 5.5.4-1DISN Primary Site T&S, depicts the timing flow @DISN primary site with
T&S systems consisting of collocated BITS and MSENES) with equipment currently used in
the DISN. This configuration is considered to Ihe thaseline” for DISN primary sites.

Slave BITS shelf

GPS (SSU-2000,
GSYNC, TSG-3800,
ommSync I), TT56000)
5
Cesium Master BITS
(PRS45, | ouuun helf w5
310B/Cs IlI) (SSU-2000, :“
punnn TSG-3800) [ ..

Primary and secondary/tertiary references
to master BITS (DS1 and/or 10 MHz)

Primary and secondary external timing references to ’

transport NEs and, if present, slave BITS shelves ’
(DS1) — Note that although the master BITS sheshiswn

as the source for all of the DS1 reference sigteise —>

transport NEs, a slave shelf may also be the sdorany I
of these references. Also, if the slave shelhiS&U-2000
or TSG-3800, then it may perform traffic DS1 retigi

Transport NE (Time«

IP Routers (Free ru

‘7% PE Router
M40E

‘-:% PE Router
M40E

Traffic DS1 to any
legacy DS1
equipment requiring
network timing

BITS).

Blue lines are used to indicate that timing is nqt
passed if the timing signal is not needed or
supported by the receiving equipment [e.g., an
OTS NE that does not support the partially
transparent multiplexing feature], or the
receiving equipment is not present (e.g., no slgve

The BITS configuration includes a master BITS shel a slave BITS shelf. The BITS receives

Figure 5.5.4-1. DISN Primary Site T&S

primary and secondary reference timing from a Gesaurce or a Global Positioning System

(GPS) source. The BITS provides redundant timintpé NEs of OTS, TSF, and CAG. The PE
routers timing is free run. A secondary node dussuse BITS, but instead derives timing via a

line interface from a SONET CAG that is being tinfemin an upstream BITS. The following
requirements apply to a primary site with BITS ande of OTS, TSF, CAG, and routers.

5.54.2

Requirements

This section specifies the requirements (both Reduand Conditional) identified for the

following:

*¥H-31. T&S system

1399



DoD UCR 2010

Section 5.5 — Network Infrastructure Product Requiements

«32. BITS
#33. General DISN NE requirements

#34. OTS functional devices
#35. Channel transport switching functional device
+36. Channel access grooming functional device

«3/. IP Routers

55421  Timing and Synchronization System

The T&S system consists of the combination of tHESBand the DISN NEs. This subsection
specifies the requirements for the combined T&3esgs

1.

[Required] The T&S system shall conform to the Telcordia Textbgies GR-1244-
CORE and GR-253-CORE requirements for network tin@nd synchronization.

[Required] The T&S system shall conform to the Telcordia Tedbgies GR-1110
requirements for network T&S.

[Required] The T&S system shall provide for the external, lilwep, internal, and
through timing modes as defined in Telcordia Tedbgies GR-253-CORE, Section 5.4.

[Required] For the T&S system neither manual nor autonomoateption switching of
clock reference sources or clock units, includirenoal removal of the active clock unit,
shall cause any error on any traffic signal.

[Required] The T&S system shall provide synchronization statessages (SSMs) and
shall conform to the timing message generationgatbn, and reaction characteristics in
accordance with Telcordia Technologies GR-253-CO&etion 5.4 to preclude and
detect timing loops within the SONET network.

[Required] The T&S system shall be able to provide a seleetafrling option, which
will generate timing on DS1s across the DISN tasisennected to other DISN Access
elements.

[Required] The T&S system shall be capable of meeting or ekogehe wander and
transient specifications defined in Telcordia Temlbgies GR-1244-CORE.

[Required] The T&S physical interface for the external timmegerences shall be DS1 or
E1, terminated and transformer-coupled, and comiphigth ANSI T1.101 or ITU-T
Recommendation G.703 and G.704, respectively.
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9. [Conditional] If retiming of DS1 is required, the T&S system sipabvide for equipment
that retimes DS1 signals (e.g., external slip baffer NEs that support the bit-
synchronous digital signal 12 (DS12) to VT1.5 paglanapping as a non-proprietary
feature).

10. [Desired] The T&S system should provide for the capabilitydorime of Day (TOD)
timestamp accuracy of +/- 10 ms. (Such capabitiy be a reference GPS, a Network
Time Protocol (NTP) server, and sufficient NTP ct&)

11. [Desired] The DS1 transmitters of the T&S system should mlevor user-provisionable
line buildout (LBO) in a convenient range, suclDek33, 134-266, 267-399, 400-532, and
533-655.

55.4.2.2 Building Integrated Timing Supply

This section specifies the requirements for theBidcluding the reference clock and timing
distribution system.

1. [Desired] The BITS system shall consist of two sets of dgdéd clock hardware (i.e.,
four-fold clock redundancy) that can independeptlyide system timing. Each set shall
consist of two physically separate clock systefise clock system shall be implemented
so that any clock failure, including a loss of agée clock shelf, shall not result in any
traffic outage.

2.  [Required] The BITS shall be compliant with ITU-T Recommendat{>.811.

3. [Required] The BITS shall be capable of providing a cloadksil formatted as electrical
D-1 75 or 120 ohms according to ANSI T1.101.

4. [Required] The BITS shall be capable of providing a clogknsi formatted as electrical
E1 75 or 120 ohms according to ITU-T RecommendaBofB2.

55423 General DISN NE Requirements

This section specifies the general requirementgi®DISN NEs.

1. [Required] The DISN NE shall be capable of slaving each iatfto a specific timing
source, such as BITS, internal Stratum 3E Clockheitiming recovered from any selected

port.

2. [Required] The DISN NE shall support errorless transitionsMeein external timing and
internal timing. An event is errorless if no SESncurred by the event.
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3. [Required] The DISN NEs shall provide appropriate alarms amggr responses when
the frequencies of the incoming signals differ iagnitude from their nominal frequency
by more than 20 parts ppm.

4. [Required] The DISN NE shall provide for the external timingde as defined in
Telcordia Technologies GR-253-CORE, Issue 3, Semer2000, Section 5.4.

a. [Required] The DISN NE shall be capable of receiving a BIT&klsignal
formatted as an electrical T1, AMI formatted ESEWSSM.

b. [Required] The DISN NE shall be capable of receiving a BIT&k signal
formatted as an electrical E1 75 or 120 ohms aaegid ITU-T Recommendation
G.732.

c. [Required] The DISN NE shall be capable of receiving two (ipgimary and
secondary) external BITS sources. It shall be lol@paf switching between the
primary and secondary source, and the switch sbaitause any errors to be
imparted on data traffic.

d. [Required] The DISN NEs shall be capable of accepting two, [pemary and
secondary) external timing sources from a BITSesysthat is traceable to a Stratum
1 primary reference source, as defined Telcordzhielogies in GR-436-CORE and
GR-253-CORE, Sections 5.4, and ANSI T1.101-1999.

5. [Required] The DISN NE shall support the Line timing mode afirced in Telcordia
Technologies GR-253-CORE, Section 5.4.

a. [Required] The DISN NE shall be capable of accepting its tonieference via a
line interface from a SONET MSPP that is being tiftem an upstream BITS as
defined in Telcordia Technologies GR-253-CORE, Bast5.4.

b. [Required] The DISN NEs shall be capable of accepting itsrigmeference via a
line interface from an SDH MSPP that is being tinfredn an upstream BITS.

6. [Required] The DISN NE shall support the loop timing mode aefned in Telcordia
Technologies GR-253-CORE, Section 5.4.

7. [Required] The DISN NE shall support the internal timing ma@dedefined in Telcordia
Technologies GR-253-CORE, Section 5.4.

a. [Required] The DISN NE internal clock shall conform to Telcerd echnologies
GR-253-CORE standards for Stratum 3E and highercssu
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b. [Required] The DISN NE internal clock shall conform to Telciardechnologies
GR-253-CORE standards for SONET Minimum Clock (SNa@plications for
Stratum 3 and higher sources as per GR-253-CORfp8&.4, for free run
accuracy, holdover, pull-in/hold in, wander, jiftphase transients, input tolerance,
and transition from self-timing to normal timing des.

c. [Required] The DISN NEs shall provide an error-free transitjoe., no payload
errors) between external and internal timing.

8. [Required] The DISN NE shall support the Through timing modelafined in Telcordia
Technologies GR-253-CORE, Sections 5.4.

9. [Conditional] If the DISN NE terminates the SONET line layer (gpgrforms STS
pointer processing) the system shall support déi¥81 features.

55424  Optical Transport System

This section specifies the specific requirementgHe following modes of operation of the OTS
for line system functions that require timing:

*H-38.Regeneration In this mode of operation, the OTS NEs are &blgrovide |
efficient transparent transport of various cligghals for one wavelength to
another. This configuration is considered to lee“thaseline” for a DISN
primary site.

*#-39. OTN/Proprietary WrappingIn this mode of operation, the OTS adds |
additional overhead bits or bytes to individuaknoli signals to support
functions, such as FEC and protection switchingp@toptical layer, as part of
the fully transparent multiplexing mode.

»v40. Partially Transparent Multiplexindn mode of operation the OTS NEs |
that support this multiplexing function typicallge proprietary methods to
transfer as much of the information contained mghction and line
overheads of the incoming client signals as posshoiough to the outgoing
client signals at the far end.

1. [Conditional] If the OTS uses regeneration line system functiom,T&S system shall
provide for the following:

a.  Through timing mode as defined in Telcordia Textbgies TR-917 and GR-253-
CORE, Issue 3, September 2000, Section 5.6
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b. Internal timing mode as defined in Telcordia Area@ogies TR-917
NOTE: loop, line, and external timing are not laggble to the regeneration function.

2. [Conditional] If the OTS uses OTN/Proprietary Wrapping line sysfanction, the T&S
system shall provide for the following:

a.  Through timing mode as defined in ITU-T Recomdation G.8251
b. Internal timing mode as defined in ITU-T Reconmai&tion G.8251

3. [Conditional] If the OTS uses a Partially Transparent Multiplexitine System Function,
the T&S system shall provide for the following:

a. External timing mode as defined in Telcordiahiredogies GR-253-CORE, Section
5.4

b. Line timing mode as defined in Telcordia Teclogigés GR-253-CORE, Section 5.4

c. Internal ST3 timing mode as defined in TelcorBeehnologies GR-253-CORE,
Section 5.4

d. 27.4 SONET SSM as defined in Telcordia Techneb@R-253-CORE, Section 5.4
e. Derived DS1 as defined in Telcordia Technolo@&s253-CORE, Section 5.4
55425 Channe Transport Switching Functional Device

This section specifies the specific requirementgie following modes of operation of the TSF
functional device transport switching TS for Lings&m functions that require timing:

»vE41.SONET Line and Path Terminationn this mode of operation, the NE
adjusts the STS pointers and terminates the SOMETdyer (which, in turn,
implies that the SONET section layer has been teatad. This mode of
operation is considered to be the “baseline” f&&N primary site.

Xvi-42. SONET Regenerationin this mode of operation the TSF device
supports a Regeneration function in addition t¢ritemal) SONET Line
Termination function.

1. [Conditional] If the TSF device uses SONET line and path ternonatthe T&S system
shall provide the following:
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a. External timing mode as defined in Telcordiahiredogies GR-253-CORE, Section
5.4

b. Line timing mode as defined in Telcordia Teclugs GR-253-CORE, Section 5.4
c. Internal timing as defined in Telcordia Techryés GR-253-CORE, Section 5.4

d. Derived DS1 as defined in Telcordia Technolo@&s253-CORE, Section 5.4

e. SONET SSM as defined in Telcordia TechnologiBs253-CORE, Section 5.4

2. [Conditional] If the TSF device uses SONET regeneration, the $gs$em shall provide
for the following:

a. Through timing mode as defined in Telcordia Tetbgies GR-253-CORE, Section
5.6 and Telcordia Technologies TR-917.

b. Internal timing as defined in Telcordia Techrpés TR-917.
55426  Channe Access Grooming Functional Device

This section specifies the specific requirementgtHe following mode of operation of the
MSPP:

Xvhi-43. SONET Line and Path Terminatioi his mode of operation is
considered to be the “baseline” for a DISN primsiteg.

1. [Conditional] If the CAG functional device uses SONET line anthgarmination, the
T&S system shall provide the following:

a. External timing mode as defined in Telcordiahretogies GR-253-CORE, Section
5.4.

b. Line timing mode as defined in Telcordia Teclugigs GR-253-CORE, Section 5.4.

c. Internal ST3 timing mode as defined in TelcorBeehnologies GR-253-CORE,
Section 5.4.

d. Derived DS1 as defined in Telcordia Technolo@&s253-CORE, Section 5.4.

2. [Conditional] If a DS1 circuit requires retiming, the CAG functad device shall support
DS1 retiming per channel and the retiming requineins@all comply with the
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synchronization-related criteria in ANSI T1.101dahe electrical interface criteria in
ANSI T1.102 and Telcordia Technologies GR-499-CORE.

554.2.7 Router

This section specifies the specific requirementske following modes of operations of the IP
Routers:

*b44.SONET Line and Path Terminatiohis mode of operation requires only
internal timing. It is consider the “baseline” @MDISN primary site.

345.

«46. DS1 Circuit Emulation Service (CES)or this mode of operation, the IP
routers transport DS1 CES traffic.

1. [Conditional] If the IP router uses SONET line and path termarathode of operation,
T&S system shall provide for internal SMC timing deoas defined in Telcordia
Technologies GR-253-CORE, Section 5.4.

2. [Conditional] If the IP Router transport DS1 CES, the T&S sysséiall provide for the
following:

a. External timing mode as defined in Telcordiahiredogies GR-253-CORE, Section
5.4

b. Line timing mode as defined in Telcordia Teclogiés GR-253-CORE, Section 5.4

c. Internal SMC timing mode as defined in Telcordechnologies GR-253-CORE,
Section 5.4

d. Derived DS1 as defined in Telcordia Technolo@é&s253-CORE, Section 5.4
554.28 Sandards Compliance Requirements

The standards in effect when the equipment waisdaguired are listed. Updates to the
standards since that point in time are identifreriackets. When the manufacturer provides
new components for the COTS items to the same eéhat satisfy updated standards, DISA
will often purchase and install those componentsctmommodate growth, but will not replace
existing components unless there is another rel@sdo so. As such, components will be
operational within DISN that satisfy multiple vesss of the standards. Testing will need to be
undertaken using the standard release that appliggt component, where the revised standard
cannot be satisfied by the original component.
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1. [Required] ITU-T Recommendation G.703 (2001)
2. [Required] ITU-T Recommendation G.704 (1998)
3. [Required] ITU-T Recommendation G.732 (1988),
4. [Required] ITU-T Recommendation G.811 (1997)
5. [Required] ITU-T Recommendation G.8251 (2001)
6. [Required] ANSI T1.101

7. [Required] Telcordia Technologies GR-253-CORE, Issue 3, Seipeer®000 (Issue 4,
December 2005)

8. [Required] Telcordia Technologies TR-917, December 1990

9. [Required] Telcordia Technologies GR-1244-CORE, Issue 2, Déezr2000 (Issue 5,
May 2005)

5.5.5 Planning Tools

To aid in the design and implementation of the wekwplanning tools are required that model
and cost-out the features of the equipment. Focalmetwork design and implementation, an
optical layer planning tool shall be provided tbah model the OTS system over all anticipated

DISN scenarios. Likewise, a TSF/CAG network plawgniool shall be available that models the
TSF switching and/or CAG aggregation.

5551 OTSPlanning Tool
1. [Required] A COTS OTS planning tool shall be available.
2.  [Required] The OTS software planning tool shall be able toonra standard PC.

3. [Required] The OTS planning tool shall enable the user toraaitdiber and other user-
settable parameters via an Excel® spreadsheet input

4. [Required] If the OTS planning tool offers a user friendly Guith menu-driven
commands, it shall also enable the network designenter all the parameters into a
spreadsheet.
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[Required] The OTS planning tool shall provide performancepatg on a per wavelength
level for Q and OSNR.

[Required] The OTS planning tool shall enable variations @ fibilowing inputs for
design purposes:

Total span loss

Length per span

Chromatic dispersion
Chromatic dispersion slope
PMD

Fiber type

Per channel optical power (transport-side)
Per channel bit rate

Per channel protocol

Per channel format

Alien wavelength parameters:

AT T S@meoo0 Ty

(1) Minimum optical input power (client-side)
(2) Maximum optical input power (client-side)
3) Minimum extinction ratio

4) Maximum extinction ratio

(5) Minimum receiver power

(6) Maximum receiver power

[Required] The OTS planning tool shall enable the network eeei to input user-settable
parameters to create additional default fiber typEsis shall include, but not be limited to,
settings for:

Fiber-type/vintage

Optical attenuation
Chromatic dispersion
Chromatic dispersion slope
PMD

Effective area

-0 o0 ow

[Required] The OTS planning tool shall enable a single spaotwist of up to three
types of different fibers for a mixed-fiber implentation analysis.

[Required] The OTS planning tool shall provide the optionéball optical channels to
the same user-settable default values in the samera of steps as a single optical
channel setting.
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[Required] If dispersion compensation modules are an optidgh thie OTS, then the OTS
planning tool shall provide both options: (1) thel optimizes the choice and placement

of the dispersion compensation modules, and (2héitwork engineer chooses and places
the dispersion compensation modules.

[Required] The OTS planning tool shall be capable of simugatind verifying all OTS
capabilities, including, but not limited to, all BL.ROADM, and terminal options.

[Required] The OTS planning tool shall address risk reductind deployment design
cost effectiveness before procurement, deploynagrat service turn-up.

[Required] The OTS planning tool shall characterize the velsdeguipment in the
following categories:

a.  All optical transport

b.  OEO functionality

c. Alien wavelength transport capability

[Required] The OTS planning tool shall have graphical views.

[Required] The OTS planning tool shall provide a topology viefithe optical network.

[Required] If the OTS offers automatic optical protection sihg, the OTS planning
tool shall provide optical protection analysis.

[Required] The OTS planning tool shall provide mean time betwkilures (MTBF) and
availability of the equipment.

[Required] The OTS planning tool shall provide amplifier amtical regeneration system
placement analysis.

[Required] The OTS planning tool shall provide optimal codtison analysis.
[Required] The OTS planning tool shall provide simulation thgh “what if” scenarios.
This includes the ability to reset optical chanp@bulation distributions and other
parameters one at a time and not needing to inpahtre reload of data manually every
time one parameter needs to be changed.

[Required] The OTS planning tool shall provide user-constragitings for analysis.

[Required] The OTS planning tool shall provide automated fail{link and node)
scenarios for analysis.
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23.

24,

[Required] The OTS planning tool shall provide results thropghtable performance
reports, and bill of materials on a per node artd/okk basis with equipment breakdown.

[Required] The OTS planning tool shall include documentathaat includes the
following:

a. A functional overview on the operation of thelto
b. The simulation engine used,
c. Instructions for the network designer to faatkt tool usage,

d. The acceptable performance levels (e.g., OSNReQerated by the tool that are
needed for 107(-15) BER transmissions, and

e. Alllimitations and capabilities/trade-off sceioa supported by the tool.

5552  Network Layer Planning Tool

[Required] The network planning tool shall be able to run ataamdard PC.

[Required] The network planning tool shall be capable of warngth designations, if ITU
grid optics is an option, to provide alien wavelégmigput to OTS planning tool.

[Required] The network planning tool shall be capable of digstvitching and grooming
simulation, analysis, and design.

[Required] The network planning tool shall enable the usearter all digital signal
demands and other user-settable parameters viacah §preadsheet input.

[Required] The network planning tool shall support emulatiéthe equipment link state
and routing algorithms.

[Required] The network planning tool shall support user caists supported by the
equipment.

[Required] The network planning tool shall support protect@onl restoration features
supported by the equipment.

[Required] The network planning tool shall support MTBF anditability calculations
and analysis.
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9. [Required] The network planning tool shall support optimaltcagution modeling.
10. [Required] The network planning tool shall support simulatibrough “what if”
scenarios. The vendor shall list all trade-offrereos that the network planning tool

supports.

11. [Required] The network planning tool shall support printabdele, link, and connection
reports, including the generation of a bill of nr&tks.

12. [Required] The network planning tool shall support automatetife (link and node)
scenarios.

13. [Required] The network planning tool shall have graphical \adar all “what if’
scenarios.

14. [Required] If the network planning tool includes a user frign@UI with menu-driven
user interfaces, then it shall also enable the otwesigner to enter all the parameters
into a spreadsheet.

15. [Required] The network planning tool shall support a topolegw of the network.

16. [Required] The network planning tool shall support traffic eregring.

17. [Required] The network planning tool shall support traffic igion analysis.

5.5.6 DISN Router Requirements

The DISN uses a variety of makes and models oersutThe integration of these routers into
the DISN architecture is dependent on capabilisash as backplane capacity and available
interfaces. It is customary to assign names tb sogters to depict their placement in the
architecture. Examples would be P routers andoeiers. Typically, the higher backplane
routers, which also support high bandwidth but fmwt density interfaces, are used in the core
of the DISN. However, as technologies evolve, pecgic make or model of router should be

limited to a partlcular place in the archﬂectu&eh%easren%#ﬂ%n&de%y%h&engmeers
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55.6.1 Interface Requirements

The interfacerequirementspecified in the following paragrapbs-ret-have-tovill be

implemented ornsupperted-bwall DISN routersas approprlate for specific DISN infrastructure
and customer requwemen 4 , ek

556.1.1 Packet over SONET Interface Requirements

10.

[Required] The core NE shall support OC-3¢c/STM-1 Packet GB@NET (POS)
interfaces.

[Required] The OC-3c/STM-1 POS interfaces shall be configwablsupport either
SONET or SDH framing.

[Required] The OC-3c/STM-1 POS interfaces shall conform to ANE105-2001.

[Required] The OC-3c/STM-1 POS interfaces shall conform ta®elia Technologies
GR-253-CORE, Issue 4, December 2005, Sectionsa8)di5.

[Required] The OC-3c/STM-1 POS interfaces shall conform tod{TBecommendation
G.707 and ITU-T Recommendation G.957.

[Required] The OC-3c/STM-1 POS interfaces shall provide thadard SONET STS-1,
STS-N, and STS-Nc frame structures defined in AINEL05-2001.

[Required] The OC-3c/STM-1 POS interfaces shall provide thadgard SDH AU-3,
AU-4, and AU-4-Xc frame structures defined in ITUREcommendation G.707.

[Required] The definition, generation, and function of the @€STM-1 POS interface
SONET overhead and pointer processing shall foBtamdards defined in ANSI
T1.105-2001.

[Required] The definition, generation, and function of the @€STM-1 SDH interface
SDH overhead and pointer processing shall follamagards defined in ITU-T
Recommendation G.707.

[Required] The OC-3c/STM-1 POS interfaces shall ignore thee/abntained in unused
bits/bytes.
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[Required] The OC-3c/STM-1 POS interfaces shall support ptftoint frame relay
encapsulation for link layer framing of packetda$ined by RFC 2427.

[Required] The OC-3c/STM-1 POS interfaces shall support PaisRoint Protocol (PPP)
for link layer framing of packets as defined by RFI662 and 2615.

[Required] The OC-3c/STM-1 POS interfaces shall support Highrdl Data Link
Control (HDLC) for link layer framing of packets.

[Required] The OC-3c/STM-1 POS interfaces shall allow sepavitgimum
Transmission Unit (MTU) sizes for unlabeled netwlarker packets and labeled MPLS
packets.

[Required] The OC-3c/STM-1 POS interfaces shall support an Nidd of at least 4470
bytes.

[Required] The OC-3c/STM-1 POS interfaces shall support appatgpin-band routing
and control protocols, such as Intermediate Systelmtermediate System (1S-1S),
Resource Reservation Protocol (RSVP), and Bordeewaey Protocol (BGP).

[Required] The OC-3c/STM-1 POS interfaces shall support thesjport of IPv6 packets.

[Required] The OC-3c/STM-1 POS interfaces shall clock tranmditiata based on an
internal source clock.

[Required] The OC-3c/STM-1 POS interfaces shall clock tranwditata based on an
external source clock recovered from the receiures |

[Required] The NE shall support OC-12¢c/STM-4 POS interfaces.

[Required] The OC-12c/STM-4 POS interfaces shall be configer&ibsupport either
SONET or SDH framing.

[Required] The OC-12c¢c/STM-4 POS interfaces shall conform tdc5AN1.105-2001.

[Required] The OC-12c¢/STM-4 POS interfaces shall conform tledrelia Technologies
GR-253-CORE, Issue 4, December 2005, Sectionsad)dib.

[Required] The OC-12c/STM-4 POS interfaces shall conform td-lT Recommendation
G.707, and Recommendation G.957.
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25. [Required] The OC-12c/STM-4 POS interfaces shall provide taedard SONET STS-1,
STS-N, and STS-Nc frame structures defined in AINEL05-2001.

26. [Required] The OC-12c/STM-4 POS interfaces shall provide thadard SDH AU-3,
AU-4, and AU-4-Xc frame structures defined in ITUREcommendation G.707.

27. [Required] The definition, generation, and function of the @Z:/STM-4 POS interface
SONET overhead and pointer processing shall foitamdards defined in ANSI T1.105-
2001.

28. [Required] The definition, generation, and function of the @&/STM-4 POS interface
SDH overhead and pointer processing shall follamdards defined in ITU-T G.707.

29. [Required] The OC-12c/STM-4 POS interfaces shall ignore tHeevaontained in unused
bits/bytes.

30. [Required] The OC-12c/STM-4 POS interfaces shall support pisgoint frame relay
encapsulation for link layer framing of packetda$ined by RFC 2427.

31. [Required] The OC-12c/STM-4 POS interfaces shall support RPRK layer framing
of packets as defined by RFCs 1662 and 2615.

32. [Required] The OC-12c/STM-4 POS interfaces shall support HDdink layer
framing of packets.

33. [Required] The OC-12c/STM-4 POS interfaces shall allow sepavBifU sizes for
unlabeled network layer packets and labeled MPLkgis.

34. [Required] The OC-12c/STM-4 POS interfaces shall support atUMike of at least
4470 bytes.

35. [Required] The OC-12c/STM-4 POS interfaces shall support gppate in-band routing
and control protocols, such as 1S-1S, RSVP, areral BGP.

36. [Required] The OC-12c/STM-4 POS interfaces shall supportriesport of IPv6
packets.

37. [Required] The OC-12c/STM-4 POS interfaces shall clock trattemiidata based on an
internal source clock.

38. [Required] The OC-12c/STM-4 POS interfaces shall clock trattetlidata based on an
external source clock recovered from the receiiresl |
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[Required] The NE shall support OC-48c/ STM-16 POS interfaces.

[Required] The OC-48c/STM-16 POS interfaces shall be configlerto support either
SONET or SDH framing.

[Required] The OC-48c/STM-16 POS interfaces shall conform NSAT1.105-2001.

[Required] The OC-48c/STM-16 POS interfaces shall conformefzdrdia Technologies
GR-253-CORE Sections 3, 4, and 5.

[Required] The OC-48c/STM-16 POS interfaces shall conformrig-T
Recommendations G.707 and G.957.

[Required] The OC-48c/STM-16 POS interfaces shall providestaedard SONET STS-
1, STS-N, and STS-Nc frame structures defined iIrfSANL.105-2001.

[Required] The OC-48c/STM-16 POS interfaces shall providestaedard SDH AU-3,
AU-4, and AU-4-Xc frame structures defined in ITUREcommendation G.707.

[Required] The definition, generation, and function of the @&:/STM-16 POS interface
SONET overhead and pointer processing shall foitamdards defined in ANSI T1.105-
2001.

[Required] The definition, generation, and function of the @&:/STM-16 POS interface
SDH overhead and pointer processing shall follamdards defined in ITU-T
Recommendation G.707.

[Required] The OC-48c/STM-16 POS interfaces shall ignore #ilaescontained in
unused bits/bytes.

[Required] The OC-48c/STM-16 POS interfaces shall supporttpgiohpoint frame relay
encapsulation for link layer framing of packetda$ined by RFC 2427.

[Required] The OC-48c/STM-16 POS interfaces shall support 8Pknk layer framing
of packets as defined by RFCs 1662 and 2615.

[Required] The OC-48c/STM-16 POS interfaces shall support HBaGink layer
framing of packets.

[Required] The OC-48c/STM-16 POS interfaces shall allow sepavilrU sizes for
unlabeled network layer packets and labeled MPLkgis.
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[Required] The OC-48c/STM-16 POS interfaces shall support dituMize of at least
4470 bytes.

[Required] The OC-48c/STM-16 POS interfaces shall support@pmate in-band routing
and control protocols, such as 1S-1S, RSVP, and BGP

[Required] The OC-48c/STM-16 POS interfaces shall supportrédnesport of IPv6
packets.

[Required] The OC-48c/STM-16 POS interfaces shall clock trattechdata based on an
internal source clock.

[Required] The OC-48c¢/STM-16 POS interfaces shall clock trattechdata based on an
external source clock recovered from the receiuresl |

[Required] The NE shall support OC-192¢/STM-64 POS interfaces.

[Required] TheOC-192c/STM-64 POS interfaces shall be configurédbupport either
SONET or SDH framing.

[Required] The OC-192c/STM-64 POS interfaces shall conforiANSI T1.105-2001.

[Required] The OC-192c/STM-64 POS interfaces shall conforfeizordia
Technologies GR-253-CORE, Issue 4, December 2088idas 3, 4, and 5.

[Required] The OC-192c/STM-64 interfaces shall conform to ITBRecommendation
G.691.

[Required] The OC-192c/STM-64 POS interfaces shall providestaadard SONET
STS-1, STS-N, and STS-Nc frame structures definedNSI T1.105-2001.

[Required] The OC-192c/STM-64 POS interfaces shall providestaedard SDH AU-3,
AU-4, and AU-4-Xc frame structures defined in ITUREcommendation G.707.

[Required] The definition, generation, and function of the @@2c/STM-64 POS
interface SONET overhead and pointer processinifeiaw standards defined in ANSI
T1.105-2001.

[Required] The definition, generation, and function of the @@2c/STM-64 POS
interface SDH overhead and pointer processing $vlldlv standards defined in ITU-T
Recommendation G.707.
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[Required] The OC-192c/STM-64 POS interfaces shall ignorevdige contained in
unused bits/bytes.

[Required] The OC-192c/STM-64 POS interfaces shall supporttgorpoint frame relay
encapsulation for link layer framing of packetda$ined by RFC 2427.

[Required] The OC-192c/STM-64 POS interfaces shall support 8Pk layer framing
of packets as defined by RFCs 1662 and 2615.

[Required] The OC-192c/STM-64 POS interfaces shall support 8@dr link layer
framing of packets.

[Required] The OC-192c/STM-64 POS interfaces shall allow sseaviTU sizes for
unlabeled network layer packets and labeled MPLckgds.

[Required] The OC-192c/STM-64 POS interfaces shall suppoM@bl size of at least
4470 bytes.

[Required] The OC-192c/STM-64 POS interfaces shall supporta@pjate in-band
routing and control protocols, such as IS-1S, RSair] BGP.

[Required] The OC-192c/STM-64 POS interfaces shall supportrédresport of IPv6
packets.

[Required] The OC-192c/STM-64 POS interfaces shall support \6gfs as defined by
the Optical Internetworking Forum (OIF).

[Required] The OC-192c/STM-64 POS interfaces shall clock tratied data based on an
internal source clock.

[Required] The OC-192c/STM-64 POS interfaces shall clock tratied data based on an
external source clock recovered from the receiuesl |

[Conditional] The NE shall support OC-768c/STM-256 POS inte&$ac

55.6.1.2 ATM Interface Requirements

1.

[Required] The NE shall support OC-12¢c/STM-4 ATM interfaces.

1.2. [Required] The OC-12c¢/STM-4 ATM interfaces shall be configueato support either |

SONET or SDH framing.
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1.3. [Required] The OC-12c/STM-4 ATM interfaces shall conform to 8NI'1.105-2001.

14. [Required] The OC-12c/STM-4 ATM interfaces shall conform tdcbedia Technologies
GR-253-CORE, issue 4, December 2005, Sectionsa8)dt5.

4.5. [Required] The OC-12¢/STM-4 ATM interfaces shall conform tdJFIT
Recommendations G.707 and G.957.

1.6. [Required] The OC-12¢/STM-4 ATM interfaces shall provide ttenslard SONET STS-
1, STS-N, and STS-Nc frame structures defined irSANL.105-2001.

1.7. [Required] The OC-12¢/STM-4 ATM interfaces shall provide ttenslard SDH AU-3,
AU-4, and AU-4-Xc frame structures defined in ITUREBcommendation G.707.

4.8. [Required] The definition, generation, and function of the @Z/STM-4 ATM interface
SONET overhead and pointer processing shall fotamdards defined in ANSI
T1.105-2001.

1.9. [Required] The definition, generation, and function of the @2/STM-4 ATM interface
SDH overhead and pointer processing shall follamdards defined in ITU-T
Recommendation G.707.

1:10.[Required] The OC-12c/STM-4 ATM interfaces shall ignore théueacontained in
unused bits/bytes.

+.11.[Required] The OC-12¢/STM-4 ATM interfaces shall provide segtagon and
reassembly (SAR) of IP packets for transport ovEMAAdaptation Layer 5 (AAL5) as
defined by RFC 2684.

+.12.[Required] The OC-12¢/STM-4 ATM interfaces shall support thREMAForum UNI.

+.13.[Required] The OC-12¢/STM-4 ATM interfaces shall support tiEMAForum UNI 4.1.

+.14.[Required] The OC-12¢/STM-4 ATM interfaces shall support tiEMAForum Integrated
Local Management Interface (ILMI)

+.15.[Required] The OC-12¢/STM-4 ATM interfaces shall support F5AMN.

1:16.[Required] The OC-12c/STM-4 ATM interfaces shall allow separskTU sizes for
unlabeled network layer packets and labeled MPLckeda.
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1.17.[Required] The OC-12¢/STM-4 ATM interfaces shall support appiate in-band routing|
and control protocols, such as IS-1S, RSVP, and BGP

+.18.[Required] The OC-12¢/STM-4 ATM interfaces shall support ttasport of IPv6 |
packets.

1:19.[Required] The OC-12c/STM-4 ATM interfaces shall clock tranged data based on an|
internal source clock.

1.20.[Required] The OC-12¢/STM-4 ATM interfaces shall clock tranged data based on an|
external source clock recovered from the receiires |

1.21.[Required] The NE shall support OC-48c/STM-16 ATM interfaces.

1.22.[Required] The OC-48c/STM-16 ATM interfaces shall be confiduesto support either
SONET or SDH framing.

1.23.[Required] The OC-48c/STM-16 ATM interfaces shall conform thi® T1.105-2001.

1.24.[Required] The OC-48c¢/STM-16 ATM interfaces shall conform teldordia
Technologies GR-253-CORE, Issue 4, December 2088idRs 3, 4, and 5.

1.25.[Required] The OC-48c/STM-16 ATM interfaces shall conform T@JIT |
Recommendations G.707 and G.957.

1.26.[Required] The OC-48c/STM-16 ATM interfaces shall provide stendard SONET STS}
1, STS-N, and STS-Nc frame structures defined irfSANL.105-2001.

1.27.[Required] The OC-48c/STM-16 ATM interfaces shall provide stendard SDH AU-3, |
AU-4, and AU-4-Xc frame structures defined in ITUREcommendation G.707.

1.28.[Required] The definition, generation, and function of the @8/STM-16 ATM |
interface SONET overhead and pointer processinlyj fetlaw standards defined in ANSI
T1.105-2001.

1.29.[Required] The definition, generation, and function of the @8&/STM-16 ATM |
interface SDH overhead and pointer processing bilwv standards defined in ITU-T
Recommendation G.707.

4.30.[Required] The OC-48c/STM-16 ATM interfaces shall ignore tlaue contained in |
unused bits/bytes.
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4.31.[Required] The OC-48c/STM-16 ATM interfaces shall provide S&RP packets for
transport over AAL5 as defined by RFC 2684.

1.32.[Required] The OC-48c/STM-16 ATM interfaces shall support A% Forum UNI.
4.33.[Required] The OC-48c/STM-16 ATM interfaces shall support A%V Forum UNI 4.1.
1.34.[Required] The OC-48c/STM-16 ATM interfaces shall support &%V Forum ILMI.
1.35.[Required] The OC-48c/STM-16 ATM interfaces shall support F&ADA.

1.36.[Required] The OC-48c/STM-16 ATM interfaces shall allow sepafdTU sizes for
unlabeled network layer packets and labeled MPLckgis.

1.37.[Required] The OC-48c/STM-16 ATM interfaces shall support ampiate in-band
routing and control protocols, such as 1S-1S, RSAfiRl BGP.

1.38.[Required] The OC-48c/STM-16 ATM interfaces shall supporttitz@msport of IPv6
packets.

1.39.[Required] The OC-48c/STM-16 ATM interfaces shall clock tram$ed data based on an
internal source clock.

+.40.[Required] The OC-48c/STM-16 ATM interfaces shall clock tran$ed data based on an
external source clock recovered from the receiires |

+41.[Required] The NE shall support OC-192¢c/STM-64 ATM interfaces.

1.42.[Required] The OC-192¢/STM-64 ATM interfaces shall be confahle to support either
SONET or SDH framing.

143.[Required] The OC-192¢/STM-64 ATM interfaces shall conformANSI T1.105-2001.

+44.[Required] The OC-192¢/STM-64 ATM interfaces shall confornTecordia
Technologies GR-253-CORE, Issue 4, December 2088idas 3, 4, and 5.

1:45.[Required] The OC-192c/STM-64 ATM interfaces shall conformTaJ-T
Recommendation G.691.

146.[Required] The OC-192c/STM-64 ATM interfaces shall provide sit@ndard SONET
STS-1, STS-N, and STS-Nc frame structures defing®NSI T1.105-2001.
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1:47.[Required] The OC-192c/STM-64 ATM interfaces shall provide st@ndard SDH AU-3, |
AU-4, and AU-4-Xc frame structures defined in ITUREcommendation G.707.

1.48.[Required] The definition, generation, and function of the @@2c/STM-64 ATM |
interface SONET overhead and pointer processinlyj fetlaw standards defined in ANSI
T1.105-2001.

1.49.[Required] The definition, generation, and function of the @@2c/STM-64 ATM |
interface SDH overhead and pointer processing bilwv standards defined in ITU-T
Recommendation G.707.

4.50.[Required] The OC-192¢/STM-64 ATM interfaces shall ignore Hadue contained in |
unused bits/bytes.

1.51.[Required] The OC-192¢/STM-64 ATM interfaces shall provide S8RP packets for |
transport over AALS defined by RFC 2684.

1.52.[Required] The OC-192¢/STM-64 ATM interfaces shall support 41éM Forum UNI.

4.53.[Required] The OC-192c/STM-64 ATM interfaces shall support A1eM Forum UNI
4.1.

1.54.[Required] The OC-192¢/STM-64 ATM interfaces shall support 41eM Forum ILMI.

1.55.[Required] The OC-192¢/STM-64 ATM interfaces shall support&AM.

1.56.[Required] The OC-192c/STM-64 ATM interfaces shall allow separMTU sizes for
unlabeled network layer packets and labeled MPLckeda.

1.57.[Required] The OC-192¢/STM-64 ATM interfaces shall supportrappate in-band |
routing and control protocols, such as 1S-1S, RSafiR| BGP.

1.58.[Required] The OC-192¢/STM-64 ATM interfaces shall supporttifaasport of IPv6 |
packets.

1.59.[Required] The OC-192¢/STM-64 ATM interfaces shall support V@Rics as defined b)l
the OIF.

1.60.[Required] The OC-192c/STM-64 ATM interfaces shall clock traised data based on |
internal source clock.
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1.61.[Required] The OC-192¢/STM-64 ATM interfaces shall clock tnauitsed data based on

external source clock recovered from the receiiresl |

5.5.6.1.3  Ethernet Interface Requirements

10.

11.

12.

13.

[Required] The NE shall support GbE interfaces.
[Required] Gigabit Ethernet interfaces shall comply with IE&E2.3-2002.

[Required] Gigabit Ethernet interfaces shall allow separatd \Mizes for unlabeled
network layer packets and labeled MPLS packets.

[Required] Gigabit Ethernet interfaces shall support an MTié sif at least 4470 bytes.
[Required] Gigabit Ethernet interfaces shall support modutdaerchangeable optics for
SR applications over standard MMF optic cable attdreded reach applications over

standard single-mode fiber optic cable.

[Required] Gigabit Ethernet interfaces shall support approgii@band routing and
control protocols, such as IS-IS, RSVP, and BGP.

[Required] The NE shall support 10GbE interfaces.
[Required] The 10GbE interfaces shall comply with IEEE 802-3662.

[Required] The 10GbE interfaces shall support VLAN and ptiotagging, as defined by
IEEE 802.1Q-1998.

[Required] The 10GbE interfaces shall allow separate MTU siaesnlabeled network
layer packets and labeled MPLS packets.

[Required] The 10GbE interfaces shall support an MTU sizet téast 4470 bytes
[Required] The 10GbE interfaces shall support appropriateaimdrouting and control
protocols. These will include 1S-IS, RSVP, Praomdependent Multicast (PIM), Open
Shortest Path Fiber (OSPF), Multi-Protocol Bordetesvay Protocol (MPBGP) and
Border Gateway Protocol 4 (BGP4).

[Required] The 10GDbE interfaces shall support the transpoi®wd packets.
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55.6.1.4  Packet Ring Requirements

3.

4.

[Required] The NE shall support packet ring technology inteefa e.g., IEEE 802.17
RPR Working Group.

[Required] The NE shall support OC-12c/STM-4 packet ring ifaees.
[Required] The NE shall support OC-48c/STM-16 packet ringrifiaiees.

[Required] The NE shall support OC-192¢c/STM-64 packet ringiifaces.

55.6.2 |Pv6 Requirements

The IPv6 requirements for routers must be complidtit the requirements specified in the DoD
IPv6 Profile, version 3.0, and UCR 2008, Sectidh%.IPv6 Requirements.

55.6.3  Performance Requirements

1.

[Required] The switch fabric shall be non-blocking while ogarg at maximum full-
duplex rate and bandwidth in a fully loaded chassis

[Required] Interfaces shall forward at maximum rate for aktlget sizes, including 40-
byte IPv4 packets, while offering simultaneous s&wto include ACL filtering, policy
routing, and packet marking.

[Required] Neither internal nor external control plane signglshall be interrupted by
fully loaded data forwarding.

[Required] Packet loss within the DISN Router, for reasongiothan congestion, lack of
route, or external corruption, shall be less thanp@rcent under full load.

[Required] The NE shall support 10,000 multicast groups withimsimum of 150,000
forwarding cache entries.

[Required] The NE shall support QoS-aware multicast over [@iffSas discussed in IETF
draft-bianchi-qgos-multicast-over-diffserv.

[Conditional] The NE shall be ready to accept 40 Gbps intesfagt#hout chassis
replacement, including POS, Ethernet, and ITU-TdRemendation G.709.
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556.31 |ISISRequirements

1. [Required] The NE shall implement the Integrated Intermed&tstem to Intermediate
System (IS-1S) Routing Protocol as specified in RB304 and 1142.

1.2. [Required] The implementation of the IS-IS Protocol on thevitter NE shall
interoperate with the implementation of the 1S-I8tpcol on the PE NE.

1.3. [Required] The NE shall be able to authenticate 1S-IS routipdates using the HMAC-
MD5 algorithm, as specified in RFC 5304.

+4. [Required] The NE shall support the IS-IS extensions for itaghgineering as specified
in RFC5365%307.

4.5. [Required] The NE shall support the extended Intermediateefy¢tS) reachability
Type-Length-Value (TLV) 22 with sub-TLV18: defaultetric traffic engineering, as
specified in RF&G3065307.

1.6. [Required] The NE shall support the extended IP reachability T35 with the up/down
bit as specified in RFG3065307.

1[Required] The NE shall support the Traffic Engineering NETDV 134 as specified in
RFC5305%30%

1.7. [Required] The NE shall support the IS-IS extended IS readityaBiLV 22 with sub-
TLV 3: administrative group as defined in RBEG25H307.

1.8. [Required] The NE shall support the IS-IS Extended IS readitaBiLV 22 with Sub-
TLV 6: IPv4 Interface Address as specified in RED5307.

19. [Required] The NE shall support the IS-IS extended IS readityaBiLV 22 with sub-
TLV 8: IPv4 neighbor address as specified in RERBE5307.

2.10.[Required] The NE shall support the IS-IS extended IS readityabiLV 22 with sub-
TLV 9: IPv4 Maximum Link Bandwidth as specified RFC5305307.

+.11.[Required] The NE shall support the IS-IS Extended IS readitBiLV 22 with Sub-
TLV 10: Reservable Link Bandwidth as specifiedRRC5305307.

1.12.[Required] The NE shall support the IS-IS extended IS readityabiLV 22 with sub-
TLV, 11: Unreserved Bandwidth (eight values faogties O through 7) as specified in
RFC5305307.
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4.13.[Required] The NE shall be compatible with known IS-IS TLV eogbints as defined in |
RFC 3359 (i.e. the NE should only use the codetp@pecified in the RFC for the purpose
specified in RFC 3359).

+.14.[Required] The NE shall be able to restart the 1S-IS routimeecpss and initiate database|
synchronization without cycling adjacencies throagiown state, as described in RFC
5306.

1:15.[Required] The NE shall be able to treat an Ethernet interfaaeis directly connected to|
a neighboring NE as a point-to-point circuit widgard to IS-IS routing as specified in
RFC 53009.

1.16.[Required] The NE shall be able to reduce the flooding of neldunt Link State Protocol |
Data Unit (LSPs) in IS-1S topologies as specifiedRFC 2973.

+.17.[Required] The NE shall be able to dynamically exchange 18dStnames as specified ih
RFC 5301.

1.18.[Required] The NE shall be able to eliminate IS-IS relianceaiable protocols at the |
link layer for point-to-point links as specified RFC 5303.

4.19.[Required] The core router shall be able to support two newd,la reachability TLV |
and an interface address TLV, to distribute theesgary IPv6 information throughout a
routing domain, as specified in RFC 5308.

14.20.[Required] The core router shall be able to support three TieMs and two new sub- |
TLVs of the extended IS reachability TLV, that all@a constrained shortest path first
(CSPF) algorithm to calculate traffic-engineeredtes using IPv6 addresses, as specified
in draft-ietf-isis-ipv6-te.

1.21.[Required] The NE shall recognize IS-IS TLVs defined for Getiged MPLS (GMPLS) |
traffic-engineering links as specified in the RFED3.

1.22.[Required] The NE shall act as an IS-IS Level 1 NE.
1.23.[Required] The NE shall act as an IS-IS Level 2 NE.

1.24.[Required] The NE shall act as an 1S-IS Level 1/Level 2 NE.

1.25.[Required] The NE shall be able to perform incremental shopeth first (SPF)
calculations, rather than a full calculation, afténor changes in the network topology.
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1.26.[Required] The NE shall begin to forward packets on the nawteovithin 50 ms of
receiving an LSP that causes the NE to changeRlker&ute.

1.27.[Required] The NE shall be able to apply filter/access listthe control plane including
route policy to control IS-IS route leaking.

1.28.[Required] The NE shall be able to maintain a minimum of 1,p8fixes in the 1S-1S
database.

4.29.[Conditional] The NE shall be able to maintain a minimum oD0O, prefixes in the IS-IS
database.

4.30.[Required] The NE shall support a minimum of 10 IS-IS neiglsb@djacencies).
4.31.[Conditional] The NE shall support a minimum of 50 1S-IS neigfsh(adjacencies).

1.32.[Conditional] The NE shall support traffic load distributionem\at least four equal-cost
nearest-neighbor links between NE while maintairpagflow packet sequence order.

34.33. [Conditional] The NE shall support multiple independent ins¢ésnaf IS-IS to offer
alternate topologies for different services.

55.6.4  OSPF Requirements

1. [Required] The NE shall support the OSPF Link State Protosalefined by RFC
23286709

2. [Required] The NE shall support OSPF for IPv6 as defined iicBB40.

55.6.5 BGP Requirements

1. [Required] The NE shall support the BGP4, as specified in REZAL and 1772 for the
exchange of network reachability information wittiexnal networks External BGP
(eBGP) and the distribution of external networkctesbility with internal neighbors
Internal BGP (iBGP).

1.2. [Required] The NE shall support the MP-BGP Sub-Address Fatdiéwtifier (SAFI) for
multicast addresses as specified in RFC 4760.

1.3. [Required] The NE shall support MP-BGP SAFI for global unicdsi6 addresses as
specified in RFC 4760.
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+4. [Required] The NE shall support MP-BGP SAFI for MPLS Layer BN-IPv4 as |
specified in RFCs 4364 and RFC 4760.

1.5. [Required] The implementation of the BGP-4/MP-BGP protocoklo® Provider NE shaII|
interoperate with the implementation of the BGP-BHBGP protocol on the PE NE.

1.6. [Required] The NE shall be able to authenticate BGP routifigrmation using an MD5
signature as specified in REE85925

4.7. [Required] The NE shall be able to reduce routing oscillatibpglampening updates
associated with unstable routes as specified in RF3D.

1.8. [Required] Enhancements to the BGP-4 protocol to mitigateresjdihe persistent BGP |
route oscillations introduced in particular configtions that use route reflection or
confederation in conjunction with the MULTI_EXIT_BC attribute as documented in
RFC 3345.

49. [Required] The NE shall be able to tag routes on ingress gnekse for common group |
identification and administration using the Comntiesi attribute as specified in RFC
1997.

4:10.[Required] The NE shall support the Extended Community attalthat extends the |
range of the Community attribute and adds a Tygld for structure of the community

space as specified in the RFC 4360.

+.11.[Required] The NE shall be able to distribute an MPLS labéhwi route in the same |
update message as specified in RFC 3107.

4.12.[Required] The NE shall be able to act as a BGP route refledspecified in RFC 4456

4.13.[Required] The NE shall be able to act as an MP-BGP routectit.

+.14.[Required] The NE shall be able to participate as a BGP NBiwi confederation of
autonomous systems that is represented as a auiglsomous system to BGP peers
external to the confederation as specified in RB&55

4.15.[Required] The NE shall be able to negotiate capabilities &GP neighbor by sendind;
and receiving the optional Capabilities parameses@ecified in RFC 5492.

4.16.[Required] The NE shall be able to request and respond taestg|dior re-advertisement |
of the BGP neighbor outbound routing informatiosd§Adj-RIB-Out) as specified in
RFC 2918.
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4.17.[Required] The NE shall be able to restart the BGP routing@ss and initiate database
synchronization with neighbors while preservingesarding state as specified in RFC
4724.

1.18.[Required] The NE shall be able to apply policy to affect eatceptance and forwarding
based on prefix.

4.19.[Required] The NE shall be able to apply policy to affect matceptance and forwarding
based on a community string.

1.20.[Required] The NE shall be able to apply policy to affect matceptance and forwarding
based on address family.

4.21.[Required] The NE shall be able to apply policy to affect matceptance and forwarding
based on an Autonomous System (AS) path.

1.22.[Required] The NE shall be able to apply policy to affect eatceptance and forwarding
based on a BGP next-hop.

4.23.[Required] The NE shall be able to apply policy to affect matceptance and forwarding
based on multi-exit discriminator.

1.24.[Required] The NE shall be able to apply policy to affect eatceptance and forwarding
based on a local preference.

1.25.[Required] The NE shall be able to perform eBGP multihop tovakwo non-directly
connected peers to exchange eBGP.

1.26.[Required] The NE shall support the BGP TTL security hackecsied in IETF draft-
gill-btsh-02.

1.27.[Required] The NE shall be able to logically group neighboithwimilar policy
attributes to avoid Routing Information Base (RBiplication.

1.28.[Required] The NE shall support multiple configurable NE IDsuwer ID (RID) and
corresponding routable source address, e.g., fauloppback interfaces each with a
unique address or single loopback with multipleradses, to separate and uniquely
identify each unicast, multicast, and VPN addrassilfy supported.

1.29.[Required] The NE shall stabilize its BGP routing table witheequiring intervention or
assistance after a full system or routing restart.
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4.30.[Required] The NE shall support a minimum of 200,000 best B4 entries that are |
unique from each other in a prefix or subnet.

4.31.[Conditional] The NE shall support a minimum of 400,000 be#h BGP entries that are|
unique from each other in prefix or subnet in addito 600,000 routes that provide
alternate paths to those prefixes or subnets.

1.32.[Required] The NE shall support 100 distinct internal neigishbihiat are not logically |
grouped to optimize memory or update processing.

4.33.[Conditional] The NE shall support 200 distinct internal neigfslthat are not logically |
grouped to optimize memory or update processing.

1.34.[Required] The NE shall support 100 distinct external neigblibat are not logically |
grouped to optimize memory or update processing.

4.35.[Conditional] The NE shall support 200 distinct external neayllihat are not logically |
grouped to optimize memory or update processing.

5.5.6.6 MPLS Requirements

1. [Required] The NE shall act as an MPLS Label Switching Ro(it&R) by forwarding
inbound labeled packets based on the contenteqiabket MPLS header and performing
label swapping (inbound packet label pop and outdqacket label push) as defined in
RFC 3031.

+.2. [Required] The NE shall act as an MPLS Label Edge Router (LBR)ushing a label |
onto packets when at the Label Switched Path (lu8iP¢ss and popping a label off
packets when at the LSP egress.

4.3. [Required] The NE shall possess encoding capabilities to me@duwalid MPLS-labeled |
packet from a given label stack and a network Iggeket as defined by RFC 3032,
Section 2.1.

+4. [Conditional] The NE shall support label stacks consistingt ¢éast three labels.

4.5. [Conditional] The NE shall support load sharing between maltiy@Ps with the same
ingress and egress LERSs.
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55.6.7 RSVP Reguirements

1. [Required] The NE shall use extensions to RSVP to establish34ESP and enable
constraint-based routing traffic engineering asraef by RFC 3209.

1.2. [Required] The implementation of the RSVP on the Provider IR&lsnteroperate with
the implementation of the RSVP on the PE NE.

1.3. [Required] The NE shall authenticate the integrity of RSVPuesis for MPLS LSPs as
defined by RFC 2747 and updated by RFC 3097.

+4. [Required] The NE shall support the Summary Refresh Messaggdiace the processing
overhead requirements of RSVP refresh messagesiasdlby RFC 2964s updated by
RFC 5063

4.5. [Required] The NE shall support the Bundle Message to redue@itocessing overhead
requirements of RSVP refresh messages as defin&#F6y2961 as updated by RFC 5063

1.6. [Required] The NE shall be able to dynamically signal and esdalifferent bandwidth
constraints for different classes of traffic theg &#ansported over separately routed
constraint-based LSPs as defined by RFC 4124.

1.7. [Required] The NE shall support Forwarding Adjacencies (FA=g) hierarchal or nested
label switched paths as described in RFC 4206.

1.8. [Required] The NE shall support extensions to RSVP for Germ@lMPLS (GMPLS) as
specified in RFC 4201.

19. [Required] The NE shall support protocols for requesting acwkpting resources from
other physical and link layer NEs and signaling GI8Rraffic-engineered links between
nodes as defined by RFC 4204 and OIF UNI 1.0.

4.10.[Required] The NE shall support the bundling of multiple coment links into a single
logical traffic-engineered bundled link as spedcifie RFC 4201.

4.11.[Required] The NE shall be able to locally repair an RSVP-ficdEngineering (RSVP-
TE) LSP within 50 ms of downstream link or nodduee by rerouting the LSP traffic
around the failure using both the one-to-one ba@agpthe facility backup methods as
specified in RFCs 4090 and 34609.

+.12.[Required] The NE acting as an ingress MPLS label edge NH sdralute data traffic to a
secondary presignaled LSP in less than 20 ms upbeation of the primary LSP failure.
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1.13.[Required] The NE shall support 10,000 bidirectional traffitgeneered LSPs acting as e{n
intermediate LSR.

+.14.[Required] The NE shall be able to originate 500 traffic-eregired LSPs and terminate |
the same number.

55.6.8 LDP Requirements

1. [Required] The NE shall support the Label Distribution Proigq¢d®P) for MPLS
downstream-unsolicited label distribution as dediby RFC36365036

1.2. [Required] The implementation of the LDP shall interoperatthvthe implementation of
the LDP on approved NE.

55.6.9 DiffServ Requirements

1. [Required] The NE shall support DiffServ in accordance withQRR2474as updated by
3168, 3266and 3140.

1.2. [Required] The NE shall support the DiffServ EF PHB and codmjpassignment as
defined by RFC 3246.

4.3. [Required] The NE shall support the DiffServ AF PHB classed eode point
assignments as defined by RFC 258 7updated by 3260

+4. [Required] The NE shall support DiffServ over MPLS by mappihg DSCP of packets
received into MPLS EXP-Inferred LSPs (E-LSP) asraef by RFC 327@s updated by
5462

4.5. [Required] The NE shall support DiffServ over MPLS by mappi§CP code points of
packets received into Label-Only-Inferred LSPs @Hs) as defined by RFC 328
updated by 5462

1.6. [Conditional] The NE shall support the 16-bit encoding mecharit the identification
of DiffServ PHB in protocol messages, includinghbobde points defined by standards
action and code points not defined by standardsradas specified in RFC 3140.

5.5.6.10 Intserv Requirements
1. [Required] The NE shall support Integrated Services (Intsesid)g RSVP for user-

signaled per-flow QoS requirements and for resermaif resources as defined by RFCs
2205 and 2210.
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1.2. [Required] The NE shall provide Intserv Controlled Load seeyiwhich offers a
customer service with a low average delay withtiahipacket loss as defined by RFC
2211.

4.3. [Required] The NE shall provide Intserv Guaranteed servicechvbffers customers a
precisely bounded maximum delay with no packet &ssdefined by RFC 2212.

+4. [Required] The NE shall support preemption priority policy 8agnaled policy-based
admission protocols used to establish MPLS LSRsadternate preemption mechanism to
DiffServ as defined by RFC 3181. In particular \ASwill be supported.

55.6.11 Congestion Control Requirements

1. [Required] The NE shall provide congestion control based erBKP field in the MPLS
header for E-LSP packets.

1.2. [Required] The NE shall provide congestion control based eriBCP for IPv4 packets.

1.3. [Required] The NE shall provide congestion control based enTttaffic Class field for
IPv6 packets.

5.5.6.12 Queuing Requirements

1. [Required] The NE shall queue packets based on the EXP fidide MPLS header for E-
LSP packets.

1.2. [Required] The NE shall queue packets based on the DSCP ¥drg&ckets.
3. [Required] The NE shall queue packets based on the Traffissdlald for IPv6 packets.
5.5.6.13 Multicast Requirements

1. [Required] The NE shall support Protocol Independent Multi@sarse Mode (PIM-SM)
as defined by RFCs 2362 and 5059.

1.2. [Required] The NE shall support the bootstrap NE Bootstrapt®&olBSR) mechanism
for PIM-SM as defined by RFC 5059.

4.3. [Required] The NE shall be capable of performing the Rendez\waint (RP) function
for PIM-SM.

1432



DoD UCR 2010

Section 5.5 — Network Infrastructure Product Requiements

+4. [Required] The NE shall support multiple RPs in a single donfar load sharing and |
redundancy as defined by RFC 3446.

1.5. [Required] The NE shall enhance interdomain multicast via Mattt Source Discovery |
Protocol (MSDP) as defined by RFC 3618.

1.6. [Required] The NE shall support the Generic Routing EncapsuldGRE) Tunneling |
Protocol as defined by RFC 2784 for the transpbmwalticast traffic.

4.7. [Required] The NE shall be able to perform a reverse pathdaimg (RPF) check on a |
GRE tunnel interface.

4.8. [Required] The NE shall support Source-Specific Multicast (3%¥d its assigned |
address range as defined by RFCs 3569 and 460iQi56¢cNetwork Element

Requirements.

1.9. [Required] The NE shall support the Border Gateway Multicastétol (BGMP) as |
defined by RFC 3913.

4.10.[Required] The NE shall provide multicast routing for nativev6 packets.

5.5.6.14 Equipment Redundancy Requirements

1. [Required] The NE shall support at least one redundant comypdaoeevery N
component that is required for full operation (Xedundancy protection) for all service
affecting components.

1.2. [Required] The NE shall support redundant switch fabric eleimend schedulers.

4.3. [Required] The NE shall recover to its pre-failure forwardimgrformance level within 50
ms after the failure of a single switch fabric edarmhor scheduler.

55.6.15 Management Requirements
1. [Required] The NE shall support the Internet Group ManagerReaitocol, Version 3
(IGMPv3) for IPv4 multicast management and multicasup membership reporting to

neighboring multicast NE as defined by RFC 3376.

+.2. [Required] The NE shall support Multicast Listener DiscoveMLD), Version 2 for IPv6 |
multicast NEs to discover the presence of multiiasners as defined by RFC 4604.
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3. [Required] The NE shall support administratively scoped adare$239/8) and multicast
administrative boundaries as described in RFC 2365.
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